A New and Eafy GUIDE oro Ml 


| The Usk of the GLOBES; 


Account of the four Quarters of the World, with the 
Diſtance and Situation of the principal Iſlands and in- 
land Places; and Secondly, by the Solution of upwards. 
of Seventy uſeful Problems, in Geograptys Ys. : 
- Þ A os and Dialling. | 8 


In which are inſerted 


Fou uſeful T ABL Es. 


. "= AND THE-- 

| Rudiments of Geography. 

. „ en | 
5 The Knowledge of the Heavens and EARTH is made 4 
do the meaneſt Capacity: Firſt, by giving a conciſe 


1. Shews the Latitude of the III. Shews where every Climate 
principal Places, and their | ends, with the length of the 
Longitude from the Meridian || longeſt Day at the End of 
of London. each, 

II. Shews the Number of Miles || IV. Shews the Right Aſcenſion, : 
contained in a Degree of Lon- || Declination, Latitude, and Lon- 
gitude, at YT Degree of gitude of the moſt eminent 
Latitude, | || fixed Stars, 


| To the whole are ſubjoined, © 
LE A ATTEND 1 X; 5 

Containing a ſhort Account of the Sol AR SYSTEM, and of : 

the Cours and FIX ED STARS: 
1 HA SUPPLEMENT; 
ö Exhibiring a brief View of the Figure and 3 of 

the Earth, of the Nature of the Atmoſphere, of the es 

of the T ides, and a conciſe Syſtem of Chronology. 


BY DAN NIE I F ENNI NG, . 
Author of . School-Maſter's Uſeful Companion, or Scholar 8 | beſt | 
| Inſtructor; the Royal Engliſh Dictionary, publiſhed by the King's 
FF Authority; the Britiſh Youth's Inſtructor, or, a New nd Eaſy Guide 


to Practical Arithmetic; the Young Man's Univerſal Companions 1 
9 and the Young Man's Book of Knowledge. 
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 _ CORRECTED AND IMPROVED, BY 


JOSEPH MOON, Matuzarician, Sarunvnr, 


: Recommended by the Rev. J. WARNEFORD, M. A. and ſeveral 
i eminent MATHEMATICIANS. 5 
In this Edition is inſerted a Vitw of the CortrNIcan or Tab ; 


SYSTEM of the 1 Se and the CoOELESTIAL Gropr, neatly 14 0 
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POR by ſeveral of 15 moſt eminent aber J and bn 
Arithmeticians in "0 Kingdom as the beſt Book of the kind extant. © 


T H E 
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Or, A NEW and EASY GUIDE to | 
PRACTICAL ARITHMETIC. 


WHEREIN THE 

Rudiments of common ARITHMETIC, VULGAR 
and Drcivar FRAcTIONs, the Extraction and 
Uſe of the SquarE and Cut Roots, &c. 
Are ſo eaſily treated of, and ſo plainly Demonſtrated, _ 


That any Perſon may, of himſc!f, (in a ſhort Time) become 
acquainted with every Thing neceſſary to the 


KNOWLEDGE 0 F BUSINESS. 
| Wirn 4 POS TSCRIPT,: - © 
For the UsE of CounTRy YouUTHS in particular: 
| Shewing how to meaſure any regular Piece of Timber, Tiling, 
| Thatching, Brick-work, or Piece of Land; as alſo how to gauge 
any Ciſtern, Piece of Malt, or common Cooler, Tub, &c. 
To which is added. 
| A compendioig METHOD of BOOK-KEE P l N G, |. 
Whereby all Perſons capable of ſubtracting one Sum of 3 3 
. from another, may ſtate and balance their own Accounts cor- 
rectly, and have a clear View of all their Tranſactions. 


- The whole deſigned for ſuch as have hitherto neglected, or have not 


had an opportunity of becoming acquainted with Figures ; and 


attempted in natural and familiar Dialogues, in order to render 


the Work more eaſy and diverting, as well as uſeful to Learners. 


By DANIEL FE NNI NG, 
Author of he Young ALGEBRAIST'S COMPANION; Deſcription 

and Uſe of the GLOBES (both in Dialogues); the Univerſal 
SPELLING-BoOK; Royal Engliſh DICTIONARY; Young 
Man's Book of KNOWLEDGE ; a new Enguſh GRAMMAR ; Þ- 
a new; Treatiſe on MENSURAT ION; and the : XL oung Man's 
UNIVERSAL COMPANION, | | 
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the Globes; 


-D-B-D-1-CA T1 ©-N: 


To all public Tutors and Lovers of Mathe- 
matical Learning, eſpecially "on thar £ 
have had /he Honour 70 inſiruct. 


HE study of the Uſe of the Globes 


is now become very common among 
Gentlemen, in compariton of what it was 
Ome few years ago. There are Numbers 
that cannot bear the Thought of going 


through a tedious and regular Courſe of 
. Geometry, Trigonometry, Algebra, &c. 
| yet find a great Pleaſure in learning upon i 
and this I imagine is becauſe | 
the Knowledge of them is ſo readily at- 


tained. Nothing is eaſter than practical 


Geography, commonly called The Uſe of 

the Globes, becauſe no other Branch f 
| Learning is previoutly neceſſary. 
can read well, may arrive at the Knowledge 
of them almoſt as ſoon as another” that is 5 


well acquainted with Figures. 5 LR 
Some of you may think it a Prehn 55 


| tion in me to publiſh a Book upon the | | 


FV 


He that 


DEDICATION. z 
Uſe of the Globes, when ſo many are 


already extant upon the ſame Subject, and 


eſpecially as Dr. Harris's is fo much uſed: 
But many of you may remember I have 
been obliged to explain him to you; and 
you have owned he is not ſo clear in many 
of the Problems as could be wiſhed. Be- 
tides, his is a general Treatiſe of the . 
Rudiments of Aſtronomy, mixt with the 
Uſe of the Globes; but this little Tract, 
except in the Appendix, treats of N othing F 
of that Sort, but goes through a Series 
of Problems (as you will ſee more parti- | 
cularly in the Preface) Step by Step; and | 
as every Problem has an Anſwer, you can=- | 
not be at a Loſs to know when you arc 
| right. i 
As have endeavoured 1 to render it both | 
eaſy and uſeful in all public Academies, | 
&c. as well as to private Gentler1en, you | 


will, no Doubt, excuſe ſome few Errors; 


and in giving it a kind Reception you | 
will do me great Honour, and hag & much 
lige | | | | | : 

Tour humble Servant, 


P. Fexxixc. | 


e 


ſerviceable to the Public; 
thor makes but an Improvement in what 
| he takes in Hand, 
| Reader is in ſome Mente obliged to him. 
It may be aſked what Improvements « can be. 
made here, fince there are ſo many large 
Volumes upon the Subjec „ and theſe writ- 
ten by the moſt eminent Authors? I an- 
. Wer, that as my Knowledge is not ſuffici- 
J ent, ſo my Intentio n never could be to give 


FR ETATHE 
ins” READER, 


Here Preben you with a ſmall Treatiſe of 
Geography, and The Uſe of the Globes. 


The Geographical Part, you may natu- 


rally ſappote, I borroaved from different Au- 
thors, who, no Doubt, were obliged in the 


ſame Manner to borrow their Accounts 
from previous Pu! blications : And this ! 18- 
always allowable in Hiſtory, though not in 


every Part of Learning. 


Beſides, many Hundreds may 8 to 


q light on one Book, who may never fee ano- 
| ther on the ſame Subject; 


therefore 4 
Number of Books can never fail of being. 
and if every Au- 


he does well, and the 


A4 TE: det 


vi PREFACE. 5 
a better Account of Things than they have 


done. 5 But the Point in Hand is, whether 
I have not drawn the Work into a narrower © 
Compaſs, ſo as not to burthen the Me- 


mory, and yet, at the ſame Time, made it 


ſob diſtinct as to convey a clear and ſatisfac- 


tory Idea of what is both neceſſary and 
uſeful to every common Reader. If I have 


in any Reſpect done this, I have done as 


much in the Geographical Part as J intend- 
ed, and more; for my Deſign at firſt was 
only to treat of the Deſcription and Uſe of 
the Globes; therefore I hope, if any Er- 
rors have crept into the firſt Part, they 
will be pardoned, For 4 
Some. Authors differ from others. Thus 1 
Gordon ſays, that the Metropolis of Mary- 
land is Baltimore, in Honour of Lord Balti- | 
more; but Taylor and Dampier ſay Anna= | 


55 polis Royal is the Capital. — Which of 


theſe is right I cannot determine; only | 
this I fay, that Gordon ſeems to be right } 
according to Hiſtory, and Taylor accord- | 
ing to Cuſtom; becauſe Annapolis- Royal 


is the chief Place of Traffic and Buſineſs. | 


But I leave this to better Judges, and will 
now give ſome Account of the Work m4 
general. 


by "Diokive 1 11. Te and w. Contain a | 
| ſhort | 


R E FA E . 


mort and eaſy Account of the Situation of 


er the principal Places in the known World, 
er with their Diſtance from London, in an 
e- Arch of a great Circle. : 

iʒt Dial. V. and VI. Contain a cnt De- 

e- © ſcription of the Globes, with the Nature 

1d and Property of the Sphere, and the diffe- 

ve rent fituation of the Inhabitants of the 

as World in reſpect of each other = 
d- | Dial. VII. An Explanation of the moſt 0 
as | uſeful Terms in Geography; to which are 

of | annexed, Four uſeful Tables. Ce TL a 
r. Shews the Latitude of the principal | 

ey | Places, and their Longitude | from the Me- 

2 ridian of Lond en 1 

us 2. Shews the Number 3 Miles con- ; 

y= | tained 3 in a Degree of Longitude, at every 

ti- | Degree of Latitade, | 

a- | 3. Shews where every Climate ends, with = 
of | the length of the E Day at the End - 
ly | of each, 5 
ht | 4. Shews the right Aſcenſion, Deelina- 
d- tion, Latitude, Longitude, &c. of the moſt 

yal | remarkable fixed Stars, taken from Senex“ 8 

1s. N | Globes. EE 1 
ill! Dial. VIII. tn” 77 Problem per- — 
in | formed by the Globes, many of which are f 
I very uſeful in ſhewing the Nature of Spheri- 4 
na | cal Triangles, and are v append to Navigation, 
ort | _ Dialling, 


vii PREFACE, 


Dialling, &c. and I have not only given you 
the Rule to work them by, but have given 
you the Anſwers to the Problems, that you 

may know when you are right. If indeed 


your Anſwer be not exactly the fame with Yr 


mine in Reſpect to Minutes, never mind 
that; for I have taken the neareſt Quarter 
of a Degree for this Part of the Anſwer: 
Thus, if it were 12 Minutes I call it 15 or 4 


of a Degree; I have done the ſame when it is 


20 Minutes; but if 1 it be near 2 za Degree on the 


Quadrant, I call it 30 Minutes; and this I | 


; have done on Purpoſe to avoid puzzling the 


Learner, becauſe we cannot gueſs toa Minute 5 
or two on the Quadrant, and Globes will of- 


ten differ for want of good Appendants. 


As for the diſtance of Places from London, 


J have taken it from no Book or Perſon; 


fand though I agree with Echard and ſeveral f 
others, in Reſpect of Degrees, yet I differ 
from them in my Anſwer in Miles, moſt of 1 


them allowing but 60 Miles or Minutes to a 
Degree, whereas ] have counted 69+ to a De- 
gree. If you cannot multiply the Degrees by 


692, then multiply by 70, and take 3 the | 


Number of Degrees out of that Product; 
| this! is the ſame as multiplying by 59 


In fine, I have endeavoured to render this | 
Book ad uſeful as I could, and I am perſuad- E 
. ) eo ey” 


61 OI 


„ Ce ED 


Z Trouble to learn the Signs and Terms pre- 
_ vious to ſuch an Undertaking. 


| your Library, that will convince the World 


| Pains, you will never be a Jot the wiſer in the 


well as entertaining, 1 would recommend 


| have added an Appendix, containing a ſhort 


PREFACE. is 


2 ed any Body may (of himſelf) learn the Uſe 
of the Globes by it, if he will but take the 


Arts and Sciences are not to be Jed 5 
| by mere Reading only; there muſt be ſome 
Practice, or elſe the bare Reading will never 
make a complete Artiſt; and if fo, how 
can it be expected that ie ſhould become 
i a Proficient that never reads at all? _ 

It is not having a Thouſand Volumes in 


you underſtand them; for without a little 


1 practical Part of the Mathematical Studies. 

| But as for the Uſe of the Globes, it is ſo 
5 plain and fo caly, that moſt Perſons eſteem 
ita Pleaſure, rather than a Labour; and as 
the Knowledge of them is very ufefol as. 


it to young Gentlemen in general, as they 
may learn the Uſe of them without Pains, 

| and, in ſhort, without Loſs of Time. 
To render tha Work ſtill more perfect, I 


Account of the Solar en and of the N 
Comets and fixed dtars. 5 
I am, kind Boater. OS DN 

2 our humble Servant, and IWell-wiſher, i 
3 D. FENVNIN G. 


— — — — 


ADVERTISEMENT 
SIXTH EDITION. 


HE Editor of the preſent edition having 
made uſe of this book in his School many 
years, (it being the beſt practical treatife of the 


kind extant) became thereby a better judge of 
what was wanting to render it more complete. 
And, by correcting errors, ſupplying deficiences, þ 


illuſtrating obſcuritics, expunging what was | 


either obſolete, ſuperfluous, or unſcientific, and 
ſubſtituting recent and intereſting matter in 
its ſtead, he hopes he has ſo far improved this 
: impreſſion as greatly to facilitate the progrels 


- of the learner. 


Tax additional Tables, page 79 and 80, it 


is preſumed, are more correct than any others 5 


EE of the kind extant. 


TaBLE IV, of the Stars, being n now. corrected, 


both in Right Aſcenſion and Longitude, to che E 
beginning of the year 1792; if thoſe who uſe 


old Globes ſhould not find the Stars exactly | in 


the ſituation there mentioned, the fault is to be | 
TJ attributed to the Globes and not to the Table. 


In fine, if an exact compariſon be made, by a 


candid e judicious perſon, between this and 


the laſt edition, the editor has no doubt but the 


ſuperiority | in favour of the preſent will be ob- 
Vious. 


59, 70, 83. 87, 101, 1165 124, 142, and Prob. 
and Note 118 and 119, are by the Editor, 


JOSEPH MOON. 


1 + The Notes at the bottom of pages <6, 


20 


ET] 


TO THE 


TE whoſe names are hereunto ſubſcribed, hav- 
ing peruſed this epitome of Geogra phy, are 


of opinion, that it is very well adapted to the capacity 
of all ſuch as, without much previous reading, would 
ſpeedily acquire a true notion of the ſituation of the 
| principal places in the known world. And for the 
variety of Problems it contains, and which are ſo clearly 
ſet forth, and ſo plainly demonſtrated, we beg leave to 
recommend it to every learner, as the moſt uleful book 
| Extant. Witneſs our hands, 


Now. J. Wanne of Darking, 58 Ex 


_... George Coles, Surveyor. 
Henry Deacon, Accomptant. 


Edward Griffiths, Surveyor and Aconblent. 
Anthony Gilbert, Surveyor. | 1 8 
Abraham De Lire, Phils Math. 

John Quant, Teacher of the Mathematics, 
William Simſon, Philo Math, 

John Smythe, Accomptant. 
eee 5 8 Ditto, ” 


25 the PuBLISHER of Ma. Fine 8 New Us: 


of the GLoBEs. 


 Darkin Mg 1785. 
SIR, MT nm 


T Alterations you propose introducing 1 Y 


New Edition of Fenning on the Globes, will 


be an additional Recommendation of that uſeful little 


: 3 reatiie, to 
Hur obedient Servant, 
os 8 WARNEFORD. 
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RECOMMENDERS. 


GENTLEMEN, 


Return you hearty thanks bs your kindneſs in ho- 
nouring me with your names to this fmall Treatiſe, 


Your aſſiſtance in diſcovering any errors that I have = 


omitted EPO Will {till further oblige, 
„„ (aENTLEMEN, 
Nur very humble Servant, 


Daniel F mine | 


Disrerioxs 70 the Vockbiader for placing the A 


Maps and Cors. = 


Map af Weds i - Stine the Title-page ? 


Europe — 5 Fe 7 
8 Britiſh Empire — - 5 „16 : 
Ata e 5 **V 3 20 5 
— Afr. = 3j a I oo, 
— North ieee J 
3 South America - | - - : 3 8 37 ; 

Terreſtrial Globe VVV © 


Cxleſtial Globe and Sphere 
Copernican SyRem „ 


a 


in the uſe of the globes: if therefore it be agree- 


much to ſee you delight in any 7 of this 
ſort, rather then ſpend your time in idleneſs, 
Which is the parent of miſchief; I am therefore 5 
| as ready to teach you as you are willing to be 


B27 FAN SST 


A NEW and EASY 


6G = > 4 2 * 


TO THE 


USE of the GLOBES. | 
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DIALOGUE I. 


= Beit cen Putto, a "Tutor, and Trro, a Tpi. 
Je | 


concer ning. GroGR RAPHY in general. 


5 0 
Tyre. 5 OU have already 5 10 kind, il 


1 Y - dear Philo, as to inſtruct me in ( 
] 


LS the principles of common arith- 
>>>” metic, and the rudiments of 
algebra, and you promiſed to inſtruct me alſo 


able to you, I ſhall be 1 oe” to begin in im- 


mediately. 
Philo. With 4 my heart; 


© pleaſes 1 me 


8 taught; 


taught: 


proved by a variety of arguments: 
are on board a ſhip 
ſight of land, when the land is near cnough to be 
if it were not hid from our eye by the 
In this caſe, the tops off 
hills, cliffs, ſteeples, towers, &c. firſt appear to] 
our view, next the buildings, and laſt of all the]. 
proceed from nothing elſe , 
but the roundneſs of the earth, whereby the, 
lower objects are longer hid from the ſight, than 


| thoſe which are hi gher. 
is, the farther will the view be extended: 


vil ible, 


Thore; 


2 OF GEOGRAPHY. 


you | firſt a little notion of geography, as it wil 


not only qualify you the better for this under. 


but J think it will not be amiſs to give | > 


taking, but will be a great help to you for the? 
more ready underſtanding whatever you read. 
for indeed I have very 
little notion of, and ſcarce know what you mean? 
by geography. 4 
cography is a Science w hich . I 
the properties of the earth, both in reſpect to- 
land and water; 
queous globe is compoſed. 


Tyro. I thank you, fir; 


Fh. | 
for of theſe two p parts the terra- 


Tyro.. You fay the earth is a g lobe: 1 ſhould 


Philo. 


at lea, we 


convexity of the water. 


SEED can 


very common for ſeamen, on the top of the maſt, 
to diſcover land, or ſhips, at a greater diſtance ſh 
than thoſe can do who ſtand upon the deck; the 

object being hid from the latter by the con- ' 


3. When we. ſtand upon 
0 the 


vexity of the Water. 


TX" 
R n * AN 


be glad to be informed how it is potuble to Eno I 
of what figure the earth really is. N 
The roundneſs of the earth may be 
. When ve! 
may be out of 


2. The higher the eye it 


it 18 | ; 


— _- = 
4 N % , *% 7 
8 * * 4 De * . 8 R: OY 
e e ee e rk. = 3 
V 3 * . g ä 3 
g n 1 5 —— 
. 8 - Re 2 


"= en object would be cqually viſible; and not the 
s higheſt, but the largeſt part of an object; would. 
= be viſible at the greateſt diſtance, ſo that we 
"Þ: ſhould be able to ſee the hull of a ſhip farther off 
chan the maſt: But this is contrary tO 8 
4 ence; conle quently the earth is round. The 
N 5 convexity of the water may be ſeen in calm 
| | weather, and where the fluid is un 1uffled by the 
* | agitation of the ſtream, provided it be a mile or 
” two in a ſtraig at line, jor a little boat upon the 
„vater may be ſeen | y a . u hoſe eye is a 
bel mall height above the water; but if he ſtoops 
ne down and lays his eye near the furlage, he will 
55. ind that the boat is covered by the ; convexity 
oh the water. 5. Several navigators have failed 
che! ite round the earth; not in an exact circle, 
elle the winding of the ſhores preventing them {1 from 
ol filing on a direct courſe; but by failing con- 
5 Falte to the weſtward, they have reached the 
eye place from whence they at firſt departed. This 
18 10 was performed by Magellan, Cavendiſh, Sir 
14 Francis Drake, Lord Anſon, Bougainville, 
ws. ommodore Byron, the Captains Carteret, 
5 Wallis, Cook, and others. 6. All the: appear- 
Sorts ances of the heavens, both at land and ſea, are 
pon the ſame as they w ould be were the carth a globe, 
"the nich proves that it really is ſuch. And, laſtly, 


the ſore, the highef ſt part of a ſhip ! is viſible at 
the greateſt diſtance; 


= = ſurface of the ſea were a Na; every par t of 


OF GEOGRAPHY. 


if a ſhip be going from us 
out to ſea, we ſhall continue to ſee the malt, 
ſter the hull or body of the ſhip diſappears, and 

2 [op of the maſt will be ſeen longeit. zut if 


Ivy 2 eclipſes 


+ . GEOGRAPHY. 


eclipſes of the moon, which are cath by the 
ſhadow of the earth falling on that planet, de- 
monſtrate that the carth is of a globular figure; 


| for this ſhadow is always circular, Whatever 13 


{ituation the earth may be in at that time: Now 


a body muſt be globular which always caſts a Þ 
circular thadow. Nor are the little unevenneſſes! 
on the carth's ſurface, ariſing from hills and va- ! 
leys, any material objection to its being con-! 
Gdered as a round body; becauſe the higheſt 
mountains bear a leſs proportion to the bulk ot: 
the carth, than the little riſings on the coat off 


an orange bear to that fruit; or a grain of ſand 
to an artificial globe, of nine inches diameter: 
and accordingly, we find that the mountains 


and vallies on the ſurface of the earth, cauſe no 


irregularities in the ſhadow, during a lunar 


eclipſe; the circumference thereof being even 


and regular, and appearing as if caſt by a body 
truly olobular. 


Tyra, I am convinced, fam the reaſons youth 
have e given, that the carth i is round; and ſhould 
be glad to know the methods that have been 
taken to meaſure it, or find the dimenſions of 


chis g lobe. | 
Philo. Ihe ork made uſe 1 to mend 


the earth are very plain and eaſy to be under 
ſtood. But it will be neceſſary to obſerve, tha 


_ every great circle, and conſequently the circum 
5 ference of the earth, is divided into 360 equ: 


parts, called degrees, and every degree it into Al | 


equal parts, called 1 minutes, XC, 5 


In: Af 


* ** I erer EE 
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J 


Ty! v. This I have already learned in common 


arithmetic; but thould be glad to know why 
cxery circle contains neither more nor leſs than 


360 degrecs. 
Philo. It was necellary to give the preference 


Wo ſome number; and probably that of 360 was 
fixed upon for this reaſon, that it admits of 
| ſeveral convenient diviſions as well by the figure 
2 as 3. Thus the half is 180, the quarter 90, 
and the half quarter 45. Alſo the third of 360 


is 120, the third of which again is 40. Few. 


ap eee, ne. — 


other numbers can boaſt of this advanta: ge, 
ecſpecially as every number in both the above 
diviſions is alſo further diviſible by five. 


Tyro. You have ſufficiently ſatisfied me in 


this particular; and now I think I am capable 
of underſtanding the method made uſe f In 
| meaſuring the earth, : 


Philo. As every circle is divided into 360 de- 


grees, if at two places ſituated North and South 
A Ko each other, the altitude of the ſun be taken 
on the ſame day at noon, and the ſun be found 


"JF to be one degree nearer to the zenith at one 


place than at the other, thoſe two places are one 
degree aſunder. Now if the diſtance between 
WJ theſe two places be meaſured by a chain or 
WL otherwiſe, we ſhall know the length of a degree, 
end conſequently of any part of a degree, in 
FEngliſh meaſure. This has been done by ſeve- 


ral geographers, particularly by our countryman : 


Mr. Richard Norwood, who, in the year 1635, 
obſerved. the 4 of latitude, and mea 


ured the diſtance betw cen London and Lork. = 


— — I NS oct cos 1 TS, 


Or 69 


gree ; If he odd 5 <4 pales + ine the ac- 


5 O F 


GE OUR 


H. 


Pi 


By which it pepe that 367,200 E agliſh er: E 
miles and a half, and 14 poles, make a 
degree. Hence the whole circumference of the 

N . be 2570205 be its Gran eter 7,970 | 


count, the circumference will then be 25,035 


miles and 240 poles. 


The map of the world, prefixed to this work, 


will give vou a much better idea of the world 1 


ſelf, than the beſt verbal deſcription. 


vided: "© 


rope, 2. 


It re- 
preſents the artificial globe taken out of its ho- 
rizon, ſqueezed flat, cut through, and the two 
hemiſpheres placed cloſe to each other. „„ 
Tyro. Into how Me ans 18 che earth Gi 


Phils. Into 4 parts, or quarters; viz. 1. Eu- 
Aſia, 3. Africa, and 4. America. 
Tyro. What * the other nominal parts 0! 


the earth; or how is it vet fu! ther d livided | in re- 


ifland. 


Tneie 
appears by the 


lation to land and water? 8 
Philo. It is divided into 10 differ nt parts ; 
c belonging to land; viz. 1. A continent. 2. An 
T- 1 promo Nory or cape. 4. A penin- 
An iſthmus. The other 5 be⸗ 
VIZ. I, An ocean. 2. A lake. 
. 1 uf, And, 3. A trait. 
to each other, as more Plain 
to to wing deſcription. 
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0 water 3 
3. A bay. 0 


8 
anſv of i ac 
\ 
* 


” e 
2 "Ng. * * 3 
> —— ” 
* . 5 


Long. Wor jron T % London ELLIS 300 4\o = „ lone Hau yu London 
„ 


. hs f ; I 4 , A AV; _ (een. IEEE... 27 97 OLI IVY IO MMIII WMD NOW WW WI 212 OL TOE TC gEſ[  CCTTTTT CC iv mY I SOIC DG. CEE 


ee dad DH - 


Iv on 0 
a War, al 


"Cul ST N p 
lsa 
Eng 


e v . ꝙ . —tptr— ! ——ß¼ . 


/ „ e, 


Wnt DS ; 
Veg, = ws =; 


OK: 1 Of = y * . 
— 
. _ 


; 5 £ 


— 


a | 


© Of 2 


oe 
— he” (ED I A 


8 = %] . ,., 
Q - 5 * 


. 
* 
Coos 
. *. 
Wa 


2 : HR . 3 1 5 : Ig 7 De : a * ; : ' ; FR . - 
e e 1 / (mT /// / 7/17 / Ty ; os _ 2 FO 3 25 — N g 
1 AZ %%, GY ///// /// CT ///// — mit | 2 F - 5 | 
f Minutes afeer London ARE eee CPE eee — — 


2 Gubson ** L 


— 


A 
> 


N 


v4 OS 


e e 
; 
A) / 


WS . ! MET . ²⁰w.Ä.. MEER / /// / GEE. AIRES ///////// — e 


N 


2 ＋—— // 28——9 — . 2 
( 0 5 : ; : 


Long Wor jrom 


— 


— 


a 5 2 after London 


Ob | 
ER) 5 ES | 
OO wh SARS 6, L 2 by: . AY 
\ * — » #7 ; 


. 


eee, 92 FR 


077 EA” OO 


70 
C2 7 IU II IE MM WW nv WWmMWMWWw HM Wwmurm7n err — — Wess 


. C97 JD I 77 MAD //// OOF / // 009 /// OY OF /// 0/0/11 


hale Filhery 


'S) IF 
hn 4 — "3 (ab 


Hs, . LS 5 
27 


— 


S ,, 4 
@ [ n, 2 


8 
— Vo 
 'wL f E 85 
2 7 = Nu 
IJ ÞB rg MY EA Is eral | | 
9 mot, 8 INE — 


bt 
. 
. 
. 


FO ” . * — 
4 A , 


Ve, Ugh S 
* 


. 
2 N TO 
Su 


;L N. Url) = 


en on CA. 2 7” 172 2 9 
D Wet Pen 


Wi. 1 
15 7 7 . 
fs Wee 2 
Dre\tden_ hx 
Nague .\% 


SY ALY * 


„* 
* 
El 


Y 
Su 3; \ 
Jens. £19 ; /$R 
I +; 


Donn Broan. 
4 > 1 aA fort 


— 5 
A we 
— 3 


— 
1, EIL — uren FI mW HE A UTC IT Mt — 


210 


Wa 


* 7 7 
FN, C& '5 
erg, {I }\ 


1 


North C: ape 


AS. W 


e. 
3 


A. 


ob 1 

N ANN 
2 Stockhohiy 1 6 Ur F 
/ ſ f 05 ak f 7 7 l H< 


AW erbt 
SL \A 


(Lu ko ? 
Lenil urg\. 


x Ut; 
NG 215 3758 


— 
ou 
= 


/ La SO 


nnn. 


I 


1 . TY 


Y 


„ met 


. Aut“ 422 


Se 660 < 


eee 


5 


% 22 ids 


p * 
IT 


5 


8 . Aria 
| | eee 


| Salon, hn A 


* * 
TT; ur — TIT U . T 


ann nnop= c 


Mee 


—————— 


*+ 
Wey — — 2 ˙ A eee 


Zu. ee — 


Lee, ,h London | | 


J.Cubson Sug * 


% DO WW NY \ 3 


Trbotlahor 


CC  C\QooOT VG Coe I TO NM = 


2 
780 


r 


1 hay — 
22 vw = \ 


fe © * on E 4 g - is — — $4 - — — — * E 4 
$44 - yonin — * — * 2 4 «rt 1 „ — ww 6.594 _— , | bby os — ets % ; Gy 


. 
— 


LAND. 
| A continent 15 a lar ge 
&tT 1% d. Or va extent t of ma! n 
N not eparated by any 
ocean. i Europe, Aſia, 


Africa, Kc. are continents 
2. An 1ſland 1 18 rr Ack - 


* d ſurrounded with Water; 


; Great Britain, fend, 


amaica, Madagaſcar, &c. 


3. Apromontory, or cape, 
35a portion of land running of ar 
into the ſea; 
Cape of Good Hope, &c. 
4. A peninſula is a par 
portion of the earth al mold 


Hows! (3 41 nded WI ith * ate i, 1. AV 2 
ONLY a P. Art Or mar row neck 
05 1 which ; JOINS Or unites 


be \ 5 ca, Cr i im N m Tartary, &. 

Ec. A 18.2 

0 On Es 
part of and, D) Which! A 


v fAI * 
An.. ennie 
* 31 1: mus 


peninſula is joined to a con- 


tinent or main land; as the 
E 1thmus of Panama, which 


Joins North and South Ame- 


-Tica together; the iſthmus of 


Coriach, &c. Kc. 


— — As <A Se. 
— —— — — 


the lake of Geneva, the Dead 


of the ſea runni ng far up the 


as Cape V erde, main land; as the Bay of Bi- 


I or | L 
ocean almoſt ſurrounded with 
narrow 
w. bach: it has A com munca- 


DefrioWw 


OI 
belmandel, 


ROPE. EE, 


WATER 

1. An ocean (or ſea) is a il 

e extent or collection ot | 
„not divided by land; 
Mels as the Atlantic or Weſtern 
Ocean, the Indian Ocean, &c. 


2. A lake is a tract of wa- 


ter ſurrounded by land; as 


Sea, the Caſpian Sea, &c. 
A 


3. A bay is a portion or part 


cay, Bay of Bengal, &c. 


4. A gulf is a part of the 


I 


ſive ſome ſtrait or 


gut of water, by 


= } 
CS p 


| 28 the 
Gulf of Perks, e. 


5. A ſtrait is a 


narrow 
pall age. or part of the ſea, 
which joins one ſea to ano- 
ther; as the ſtraits of Gib- 
raltar, which join the Medi- 
terranean Sea to the Atlan- 
tic Ocean; the {traits « 04 Ba- . 


& C. & nap | 


S E 
A furthe; 2 
7 | 


1 . 
- Deſcription he 


1 
II. 
A | * » 
four CUATTeYS of The 
J_ | of , | 
7 . 0="Y * | 5 
„ 85 
b A ES In TE; 


HAT are the principal 


4 


WY which Europe! is divided? 
Philo. 


They are 9 in number; viz. 1. Scan- 
B 4 


dinavia 


8 GF RU ROPE. 


dinavia (which comprehends Sweden or Swede— 
land, Denmark, and Norway). 2. Muſcovir, 
or Ruſſia. 3. France. 4. Germany. 5. Po ; 
land. 6. Spain. 7. Portugal. S. Italy. And, 
9. Turkey. 
Tyro. Pray give me ſome ſhort. account 01 
theſe with reſpect to their ſituation on the globe, 
and to each other. | 
Philo. That 1 will, my dear Pupil but it muſt 
be a ſhort account indeed; juſt enough to give 
vou a little idea of the matter , and. quali ty you 
the better for reading and converſation. Bur 
the map of Europe, which you fee before you, 
u ill be of the greateſt uſe; and the ſitu ations | 
places will be much caſter obtained from! 
than from any verbal deſcription. 


05 SCANDINAVIA. 


Tyre. What do you mean by Scandinavia ; 
and Tow. or whereabouts is it ſituate? 
Pp)hilo. Scandinavia is a large country, ſituate 
hetween 54 and 72 daegrets of N. latitude ; un- 
der which name are comprehe: nded . "3 king Fa 
doms of Sweden, Denmark, an't Norway, as was 
ſaid before. 5 
"1 SWEDEN 

 Tyro, How is Sweden ſituate? __ 

Philo. Sw I is bounded on the N. and W. 10 
by Norway, on the E. by Muſcovy, 0 on the 
S. by the nd and part of the Baltic. Its 
metropolis or chief town is Stockholm, whoſ: 
diſtance from London is about 124 deg frees 
or 886 miles N. E. The longeſt day in the 


” mol! 5 


GF EURO PR. RY 


ſt northern parts of this country is et wwe 2 


£4 


3 months, and the {iv orteſt in the molt 


* 


hern parts is 65 hours. 


DENMARK. 


yo. How is Dennirk fiuate? 7 
bilo. Denmark is bounded on the N. by the 


125 on the E. by the Baltic, on the S. by 


8 y, and on the W. by the German 
Its metropolis 1 18 n whoſe dill 

C eon London 1s 85 degrees, or 590 miles 
The length of Ne longeſt day in her moſt 
zern parts of this co untry 1s 1bout i 7= hours 


the ſhorte Mt in the moſt ſouthern 7 hours 


* 


* 


8 A V. 


570. How is "Norway ſituate? 


5700. Norway is bounded on the N. W.and 


« C1105 
part of the main Ocean, and on the E. by 
Lk | 1 . FA I 8 14 
en. Its metropolis is Bergen, whoſe dif- 


from London is about 94 degrees ; Vi 


miles N. by E. The length of the longe {t 


in che moſt northern parts is above. 2 
hs, and the ne or Re mat ſouthern 


1 6 hours 


I. .0f MUSCOVY or - RUSSIA. 


. How is Muſcovy ſituate ? 


vs. Muſcovy is bounded on the N. by the 


Nomen Ocean, on the E. by 3 


1e W. by Sweden and Poland, and on 
. by the Black Sca and Georgia. Its 
ungen 18 mpou ted to be about 1500 miles, | 

_ B 5 and 


— 
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and to each other. 
Phils. That J will, my dear Pupil ; por it' n 
be a ſhort account indeed; ; juſt enough to; q 
you a little idea of the matter, and qualify 
the better for reading and converſation. 


dinavia (which comprehends Sweden or Swe 
land, Denmark, and Norway). 2. Muſco 
or Ruſſia. 3. France. 4. Germany. +4 
land. 6. Spain. Jo et 8. Italy. A 
9. Turkey. 

Tyro. Pray give me ſome ſhort account 
theſe with reſpect to their ſituation on the gl 


the map of Europe, which you ſee before 
will be of the greateſt uſe; and the fituatior 


| places will be much caſier obtained trom th 
than from any verbal deſcription. 


J. G SCANDINAVIA. 
Tyre. What do you mean by Scandin: 


and Tops or whereabouts is it ſituate? 


Philo. Scandinavia is a large country, ſi! 


between 54 and 72 degrees of N. latitude; 
der which name are comprehended the 1 


doms of Sweden, Denmark, and Norw ay, a 


. aid before. 


1 . 


Tre. How' is Sweden ſituate ? 
Phils. Sweden is bounded on the N. an 
by Norway, on the E. by Muſcovy, and c 


S. by the Sound, and part of the Baltic. 


metropolis or chief” town 15 Stockholm, 
diſtance from London is about 124 3 


or 886 miles N. E. The ongelt day in the 


molt 


des 


1 


E long. 
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moſt northern parts of this country is between 2 


£4 


and 3 months, and the fhortelt in the molt 


ſouthern parts is 6: hours. 


2. DENMARK: 


_Tyro. How 18 Denmark ſituate ? 
Philo. . is bounded on the N. by the 
Sound, on the E. by the Baltic, on the S. by 


part of . and on the W. by the German 
Ocean. Its metropolis | 18 Copenhagen, whoſe diſ- 
tance from London is 8+ degrees, or $90 miles 
N. E. The length of the longeſt day in the moſt | 
northern parts of this country is about 1 f7 hours; | 


and the fhortelt 1 in che molt ſouthern = | hours 


1 3. Norway. 
'Tyro. How 1s Norway ſituate ? 1 85 
Philo. Norway is bounded on the N. W. and 5 

I by part of the main Ocean, and on the E. by 

Sweden. Its metropolis Is Bergen, whoſe dif- 

tance from London Is > about 94 degrees; viz. 

642 miles N. by E. The length of the longeſt 

day in the moſt northern parts is above 2 


Lad 


months, and the Horteſt in the moſt ſouthern 


| about 61 N Ours. 


I. Of MUSCOVY o« RUSSIA. 


51 How is Muſcovy ſituate? _ 
Philo. Muſcovy is bounded on the N. by * _ 
oreat Northern Occan, on the E. by Tory 
on the W. by Sweden. and Poland, and on 


| the 8. by the Black Sea and Georgi a. Its 


length is computed to be about 1500 miles, 
85 r and 


ud 


10 | Oy: 00 Oi 


and breadth about 1160 miles. Its chief 
province is Muſcovy, and its ancient me- 
tropolis Moſcow, wh toſe diſtance from London 
is about 23 degrees; viz, nearly 1600 miles 
N. E. and about 800 E. of Cracow. Its pre- 
ent metropolis is Peterſburgh. The longeſ! 
day in the moſt northern parts of this country 


is about 2 months, and the ſhorteſt in the moſt 
POETS about 8+ hours. 


= I FRANCE. 


9575 Hon is France ſituate? - 
= "Dia. France (called Gallia, or the countr 
ancient Gauls) is bounded on the N. by 
ngliih channel, on the E. by German”, : 
0 he S.! by part of Sp ain and the Mediterra- 
ncan Sea, and on the W. by the Bay of Biſcay. | 

Its length! 1s computed to be 600 miles, and its 

| breadth 500. Its metropolis is Paris, whoſe dif- 
Lance from London | is about 3 degrees S. S. E. 
= vis. 210 miles. The length of the longeſt day in 
J the. moſt northern part of this kingdom is about 
+ hours, andi tl the ihorceſt in che! mol 1 to ut! dern 

part 9 hours. 


Of GERM ANY. 


Tvro. ”— is Germ any divided? 
_ Phils. Germany is in length about 700 N N les, 
and breadth about 600. It 1 IS divided. into th bie 
parts; viz. Ho! land, 1 lan ders, and e Ger 
many. . 
= % M 
9. How 1s Holland ſituate ? 


OF EUROPE. 
Phils. Holland is bounded on the N. and W. 


by the German ocean, on the E. by Upper 
Germany, and on the S. by Flanders. Its me- 
tropolis in the N. part is Amſterdam, whoſe. 


diſtance from London is about 210 its N. E. 


and Rotterdam in the S. which is about 199 E. 
from London. | 


2. 2B orks, or the Abril Nrrurglaxps. 


Jyro. How is Flanders ſituate? 

Phils. Flanders is bounded on the N. by 
Holland, on the E. by Upper Germany, on bg 
S. by France, and on the W. by the German 


Occan. It has many fair and rich provinces, 
the metropolis of which is Bruſſels, whoſe diſ- 
tance from London! 18 about 18 0 miles 


3. UrprR Grnmany. 


5 Tyre. What do you mean by Upper Germany : 
and: how is it ſituate ? 


Philo. Upper Germany, including Switzer- 


land, is that part of Germany properly ſo call- _ 


ed, and part of ancient Gaul and Italy. It is 


bounded on the N. by Denmark and part of the 
Baltic, on the E. by Poland, on the S. by Italy, 
and on the W. by France. Its metropolis is 
| Vienna, whoſe diſtance from London 18 about ; 
760: miles 8. E. 


V. o POL AND. 


Vr. How is Poland ſituate? - 


| Phils. Poland is bounded on the N. and 9 5 5 
by 1 Mulcovy, on the S. by Hungary, Tranfyl- 
. 6 „„ YALE 
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vania and Turkey, and on the W. by Upper 


Germany. Its length is about 700 miles, 


and breadth about "680. Its metropolis 1s 
Warſaw, whoſe diffance from London is 13 
degrees; viz. about 999 miles E. The longeſt 
day in the moſt northern part of this country is 
about 175 hours, and the ſhorteſt 1 in the moſt 
ſouthern about 8+ hours. 

Tyro. Is there: any thing elſe remarkable with. 
regard to Poland? 

Philo. The Poles have been lately ſtript of a 


great part of their country by the empreſs of 


Ruſſia, the emperor ot Germany, and the king 


= of Pr uſa. 


VI. Of SPAIN. 


Tyre. Hewi 18 Spain ſituate? 
Philo. Spain, formerly called 3 or Hel | 


peria, is bounded on the N. by the Pyrenean 
Mountains and the Bay of Biſcay, on the E. by 


the Mediterranean, on the S. by the Straits of 


Gibraltar, and on the W. by Portugal and the | | 


Atlantic Ocean. Its metropolis is Madrid, 


whoſe diſtance is hates: than 11 degrees; „ VIZ. 


about 780 miles S. by W. of London. The 


longeſt day in the Ra” northern parts of this 
kingdom is about 154 hours, and the ſhorteſt 
in the moſt ſouthern part is abou 92 hours. 5 


vi. & PORTUGAL. 


Deo. How i 18 Portugal ſituate? 
2 P Hi. 
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Phils. Portugal is bounded on the N. and | 


by Spain, and on the S. and W. by the Atlan- 


tic Ocean. Its metropolis 1 is Liſbon, whoſe diſ- 
tance from London is better than 14 degrees 
S. W. by S. viz. about 980 miles. The longeſt 


5 day in the moſt northern parts of this country 
is about 15 hours, and the ſhorteſt in the moſt 


fouthern about 9+ hours. 


vl. of ITALY. 
757. How is Italy ſituate? 


Philo. Italy is bounded on the N. by part of - 


Germany, on the N. E. by the Adriatic Sea, 


or Gulf of Venice, and on the S. and W. by. 


the Mediterranean and part of France. Its 


metropolis 1s the city of Rome, the ſeat of 


papacy, and reſidence of the Pope. Its diſ- 


teance from London is nearly 13 degrees 8. E. 5 
iz. about 903 miles. 


IX. 05 TURKEY in Europe. 


7 Vr9. How i Is Turkey ſituate ? 
Philo. Turkey is bounded on the N. by 


| Ruſſia and Poland, on the E. by the Black Sea, 
and part of Turkey in Aſia, on the S. by the 


Mediterranean, and on the W. by the Gulf 


of Venice, and part of Germany. "It lies be- 

{ tween 36 and 49 degrees N. latitude. Its me- 
tropolis is Conſtantinople, whoſe diſtance from 

By London | Is 222 degrees; ; VIZ. about [ $04. miles 


N 15 5 he kngth, of this country is ent 10 | 
E miles, and its breadth about 990, The longeſt 
| Bay 


BET” 8 
— 92 8 3 * 


5 — — — 


4. Crim and Little Tartary. 


on che E. fig Greece, on the S by the Archipe- 
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day in the moſt northern parts is about 16 


hours, and the ſhorteſt in the molt fouthern 

about 94 hours. oo 
The Diviſion of TURKEY. 
7%. Is not Turkey divided into different 
parts? 

Phils. Yes, into many, but chiefly into five; 

viz. 1. Hungary. 2. Greece. 3. Romania. 

5. The Danubian 

Provinces. | 

1. H UNGARY;, 


Hun: gary, though now chiefly ſubject to the 


101 a 


emperor of Germany, is notwithitanding a part 
of Turkey. It is bounded on the N. by part 
of Poland, on the E. by Tranfilvania, on the 


S. by Sclavo onia, and on the W. by Auſtria. Its 


chief city is Preſburg, whoſe diſtance: from 
London | is about $10 miles 8 8. E. 


2. K EE Ek. 

 Tyro, How is Greece ſituate? 1 

Philo. Greece is boundcd on the N. by the 
Danubian provinces, on the E. by Romania and 

the /Egean Seca, called the eee on the S. 


and W. by the Mediterranean. Its chief cities 


are Athens, Corinth, and Thebes, Corinth is 
about 54 miles W. of Athens; and Thebes, or 


e 18s about 45 N. W. on Athe ens. 


3. R O MANIA. 
Romania is bounded on the N. by Bulgaria, 


lago 
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15 
lago Aa the Sea of Marmora, and on the W. 


eng >, he capital, nd. Alot. e 
about 1461 miles N. W. of Conſtantinople. 


4. LIrr LE TARTARY, 


Ty How are Crim and Lit tle Tae li- 
tuate? iT ka | | 1 1 
| "Phil J. They a arc e bounded on the N. by part 
of Muſcovy, on the E. by Geo: gia, on the S. 
by the Black Sca, and on the W 7. by Po land. 

The mctropolis is Kaffa; it ſtands near the 
Euxine Sea, about 400 miles N. E. of Con- 
Rademople and about 750 miles S. of Moſcor 15 
The Turks | have lately been deprived of 


rim Tartary by the Ruff lans, who have made 


1 mal (ers of this part of their do- 


ninions. 


N82 Yr 0 
* 


0 


he Daxuplax Pres ces 


750. WI hat do o you mean by th 558 
prov einces? and how are they ſituate? . 

Philo. They are ſo cal led, becauſe they 

hicfly lie upon, or near the Danul e, Which 
riſes in the Black Foreft in 1 Ge ermany, and falls 
into the Euxine Sea. | 

Tyro. How many Drovinces . are chere? 
” e Eight; Tranfilvania. 2. Walachia. 

i. Moldavia. 4. Bulgaria. 5 Servia, 6. Bot. 
nia: 7 85 lavonia. 8. Croatia. 


| 8 = Er. 
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SE CT. - Wt 
Of the EUROPEAN Hands; aud, 
PL V ENGLAND. 
Tyro.T OW is England ſituate ? 


. * 
2 
. 
Wk 
5 
8 . 
| 
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x 
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Philo. England (called alſo Anglia, 'F 


Britannia, or Albion) is bounded on the N. 
by Scotland; on the E. by the German Ocean, 


on the S. by its own Channel, Which parts it 
from France, and on the W. by St. George” 8 


or the Iriſh Sea: it lies between co and 56 
degrees N. latitude : its length is about 360, 


and breadth about 399 miles : Its —tᷣ— is I 


London. 


This kingdom contains 38 counties, beſides 1 
Middleſex and Cheſhire; this laſt 1 1 


county palatine, having the privilege of 


own particul ar judges, counſellors, e. It has 
two univerſities, Cambridge and Oxford, 24. 
biſhoprics, and two archbiihoprics. : 


Tyro. Are theſe all the counties in England: ? 


Phits. "Yes, excluſive of Wales, which has 


four circuits, twelve countics, and Gare biſhop- 


Ties. The longeſt day in the moſt northern 
parts is about 17 hours, and the ſhorteſt | in che | 
moſt ſouthern about 8 hours. 


H. of: SCOTLAND. 
= ro. How i is Scotland fituate? 


Philo. Scotland (called alſo Caledonia) is 4 


bounded. on the N. 5 the Atlantic Ocean, on the 
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FE. by the German Sea, on the S. by Eng- 


land, and on the W. by the Iriſh Sea and 
the Atlantic Ocean. It lies between 54 and 
50 degrees N. latitude. Its length is about 


EZ 300, and breadth about 150 miles, and its me- 


tropolis is Edinburgh, whofe diſtance from 
London is nearly 42 degrees ; viz. about 330 


miles N. W. The longeſt day in the moſt 
northern part of this country is about 18> 


hours, and the ſhorteſt in the moſt ſouthern 


III. Of IREL AN D. 
Ty: o. How is Ireland ſituate ? 
Phitp. Ireland (called by ſome Britannia 


Parva, and by others Hibernia) is bounded on 
the N. W. and S. by the Atlantic Ocean, 
and on the E. by St. George's Channel and 
the Iriſh Sea. It lies between 51 and 56 
degrees of N. latitude. The length is about 
2090, and breadth about 150 miles. Its me- 

| tropolis is Dublin, which is diſtant from Lon- 


don Nearly 4x degrees; viz. about 295 milcs 
N. W. The length of the longeſt day in the 


moſt northern part is about 17% hours, and 


the lengt! of the [hortelt | in the moſt fouthern 
about T4 hours. 
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9 ſubject to the King of Portu; a 
in number; . Michael. St. Maria. 
1 OY Tercera. 4. . 85 I George' 8. 


8 EUROPEAN ISLANDS. 


SECT Iv. 


L of the leffer European li ande, and jirt of 
uch as lie near Great Bri itain. 


„ 7 50% 07 ive North are, 
HE Orkneys, or Orcades. 2. Shet- 


land. = 
75 22 on the Faſt are, . 
x; Holy I Iſland. 2. Fern Ifland. 3. Cocket 


Ifland. 4. N Iſland. And 5. The Iſle 


of Thaner. 
3. Thoſe ON the Sou th are, 8 
1. Portland Iſland. 2. The Iſie of Wight 


£ 3. Portſca Hand, 


4. Thoſe : on the Weſt are, 


1. Lewis Iſland. 2. Skye. 3. Mull. 4. Jura. 
Ila. 6. Bute and Arran. 7. Man. 8. An- 


gleley. And 9. Scilly. 


8 II. 2 other Europea: n nl, 2 clan 5 "0M: 


G xreat Brita in. 


1. The. Azo! 
"Theſe iſlands ke WI. of En gland, and are 


They are 9 


6. Pico. 7. Fyal. 8. Flores. And 9. 


Cuervo. 


n Thoſe. | 


EUROPEAN ISLANDS. 19 


T hoſe of SWEDEN. 

Flheſe are 7 in number; viz. 1. Rugen. 
g Ocland, 3. Gothland. e 5. Dago. * 

), Aland, 7. W een. 


3. Thee of 1 DENMARK. 
Theſe are 101 vir. 1. Zcaland. 2. Funcn. 
3 Langland. 4. Laland. 5. Falſter. 6. 
Mona. 7. Femeren. ” 9. Iceland. 
And 10. Bornholm. „ 
4. Thiſe of Nonwav. 


Thel e are 4; viz. 1. Carmen. 2. Hitteren. 


Sanien. 4. W 


5. MrpiTERs ANEAN Hand!, : 1 
Tyro. How many iſlands g⁰ under this 3 name? f 


and how are they ſituate ? 


Philo. There are a great many inland which 
are fituate S. of Europe, in or near the Medi- 
te rrancan Sea; but the following are moſt 
noted; viz. 1. Yvica. 2. Minorca. 15 Majorca, 
3 ſituate | E. of Valencia in Spain. 4. Corſica. 
. Sardinia, lying S. of. Genoa. 6. Malta. 
Ge I ing S. W. of Naples. 8. Candia. 
9. 8 nodes, And 10. Cyprus. S. F. of Natolia. 
The Ze ſmall iflands, as I have obſerved, 
are of little or no consequence. Thus much 85 


S OL, 5 


7 for Europe 2. 


| Tyro. 1 heartily th ank you, fir; and now pray 
give me fo me little idea of the other : 5k 


the w orld. 


Philo. 1 * ill, Fut it mull pe but a ſhort k int 5 
indecd; t ough I: am u willi ing you me uld have 


as. 


* Of 1 and Dag o are now {ul t to Ru ia 


EUROPEAN ISLANDS: 


„„ Iv. 
I, Of the leffer Europe an 72 nds, and firſt of 
8 as lie near Great Britain, 


l . Thyſe on the Nor th are, 

: HE Orkney > Or Orcades. 2. Shet- 
F land. „ 

4 2. Thoſe on the Eaſt are, 

5 5 FJ 

Þ 1. Holy Iſland. 2. Fern Wand. 3. Cocket 
8 Iſland. 4. * Illand. A nd 5 The lie 
Ss: of Thaner. 


K 3. Toe on the & uth are, ; 
|: 1. Portland Iſland. 2. The : Iſle of W ight. 
1 3: Portſea Iſland. / 
| p | | 5 | = 4. Thoſe on hs WW Ve N 2, | 


2 Levis 80 2. Skye. 3. Mull. 4. Jura. 
| 5. Ila. 6. Bute and Arran. 7. Man. 8. An- 
Neley And 9. Scilly. 1 


1 II. Of ot ber Euro; nean Mands, more ar fe vm 
1 Great Britain. 
. The Alohts. : 

| Theſe . 7 e VI. of England,: and are 

ſubject to the _ of Portuy gal. They are 9 

in ae e VIZ. I. St. Mich zel. St. Maria. 

3. Tercera. 4. Sratioſa- 5. St. George's. 


6. Pico. . Fal. 8. Flores. And 9. 
1 Cuervo. = 


"y 2 Thoſz = 


— — — 


EUROPEAN ISLANDS. 


T Hoe of SWEDEN. 
Theſe are 7 in number; viz. 1. Ruge 
2. Oeland. 3. Gothland. 4. Ofel. Þ | Dag 0. 
6. Aland. 7. Ween. | 
3. Theſe of Dina. „„ 
Theſe are 10; viz. 1. Zealand. 2. Funen. 
, Langlan . 4. Laland. 5. Falſter. 6. 
Mona. 7. Femeren. 8. Alſan. 9. Iceland. 
An a 19. Bornholm. ore . 
4. Thoſe of Norway. 


Theſe are 4; viz. 1. Carmen. 2. Hitteren. 
3. Sanien. 4. Weroy. 


5. Muoirenean EAN 72 i 
Jo. How many iſlands TO under thi 5 name? 
41 1d how arc they ſituate ? . 
8 „. There are a great many iNan: i which 
e ſituate S. of Europe, in or near the Medi- 
15 rrancan Debs but the following are mo}. 
noted; VVica. 2. Minorca. 3. Majorca, 
ſituate E. of Valencia in Spain. 55 Corſica. 


5. Sardinia, lying S. of Genoa. 6. Malta. 
7. Sleily, 10 ing S. W. of Na aples. 8. Candia. 
9. Rhodes, And r0:Cy prus. 8. E. of Natolia. 


Ale St bor f ſmall iflands, as I have obſerved, 
are of Jittle or no SHIRE: Thus much 
for Europe. 

Tyro.. 1 heartily thank you, fr; and now pray 


give me ſome little idca of f the other Parts ot 
he u orld. | 


pPybilo, 1 will, Jab it a be but a 0 ort hint 
Wil gecd; th ough ] am vill Ng 1 you ſnould have 


. 0% and Dago are nc liber to Ruſſiz, 


as "of 


conſult with attention. 


20 OF A 


as much inſtruction as this ſmall tract will allov 
of. Proceed we then to 


DIALOGUE k. 
1 C T. I. 
35 1h. 


Tyro. N what part of the globe iS Atta fitu- 
ate? 

Philo. Aſia, though called the ſrened; yet 18 
the principal quarter of the globe, lying to the 
E. of Europe. It extends from the equator to 
72 degrees N. latitude, and is divided into 


principal parts; viz. 1. Tartary. 2. China. 
3. India. 4. Perſia. And 5. Turkey. Theſe 


parts, as well as the chief ſubdiviſions, are ac- 


curately laid down in the map of Aſia, which 


you ſce before you, and which you ſhould often 


Of Tarr; ARY. 


Tyro. How is = ary ſituate ? ) 
Philo. Tartary is bounded on the N. by the 


Frozen Sea, on the E. by the Pacific Ocean, 
on the S. by China, India, Perſia, and the Cal 
plan Sca, and on the W. by Ruſſia. It lies 
between 35 and 72 degrees N. latitude, and 


between the 5 and 26 N. climates; is about 


34000 miles long, and 22 50 broad, and! its chief 
City is Samarcand. The longeſt day in the 
moſt northern Part i iS about 2 months; and the 


mor teſt 
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ſhorteſt in the moſt ſouthern about 94 hours. 
Part of it is ſubject to the neighbouring na- 


tions; VIZ. the Ruthans; Turks, and Chi- 


neſe, And the reſt to the l Khan of Tar- 


tary. 


2. Of Crna. 


9yro. How is China ſituate? 
Pp bilo. China is bounded on the N. by part of 
Tartary, on the E. by the Pacific Ocean, on 


| the S. by part of the Indian Ocean, and on the 


W. by India without the Ganges. It lies be- 


tween the 3d and 6th N. climates, is about 


1400 miles long, and 1260 brat and its chief 
city is Pekin, whoſe diſtance from London is 
73 degrees; viz. about 5070 miles S. E. 


From Pekin to Nankin is about 690 miles S. E. 
in the former of which is a bell, 11 feet diame- 
ter, and 12 feet high, weighing 120,000 pounds. 
The longeſt day in the moſt. northern part is 
about 15 hours: and the ſhorteſt in the moſt 
 Jouthern is about 102, Tt is under the govern- 


ment of its own emperor. 
Tyre. How i is India Sante 


Philo. India is bounded on the N. EY Tat. 2 
3 tary, on the E. by China and the Chineſe Sea, 
on the S. by the 5 5 Ocean, and on the W. 

by the ſame Ocean and Perſia. It lies between 
the Equator and 34 degrees of N. latitude. Its 
length is about 4000 miles, and its breadth. 

E about 2500. It is divided into two grand parts; 

viz, 1. India within the Ganges, or the Great 


eee 5 


OF ASTA TT 


22 S -AS 1A, 


Mogul's empire, containing Delhi (his imper: 
| ſeat) ) Agra, Cambaia, Bengal, the W Goi- 
conda, Biſnagar, and Malabar. e 
India without the Ganges, whoſe chic! 
king :doms are Pegu, Tonquin, Cochinchina, 
Siam, and Malacca. Length of days and nights 
in the northern parts, nearly 1 the lame as in 
China. 1 5 


1 PERSI A. 


Tyre. How is Perſia ſituate ? * 

Philo. Perſia is bounded on the N. by th. 
Caſpian Sea, on the E. by Iulia, on the S. by 
the Perf ſian Gulf, and Indi- an Ocean, and on th 
W. by Afiatic Turkey. It lies betw een 25 25 


45 degrees of N. latitude, and between 44 and 


70 E. longitude. It reaches from the 3d to the 

7th N. climate; therefore muſt of courſe be 
exceeding hot for many months in the year. I: 
length is computed at about 1400 miles; ics 
Hreadth at 12 50. It is divided into three parts, 


N. middle, and 8. It it governed by the de- 


ſpotic power of the. Great Sophy. The PCO! 1 


are chictly Mahometans. The jlongeſt day 


the moſt northern parts is about 154 hours, 


and the ſhorteſt 1 in the mot louthern about 1 
hours. 
45 of Torxry 1 As 1A. 


9yro. How is T urkey in Aſia ſituate? 


Philo. Turkey in Aſia (including Kaba) Is 


bounded on the N. by the Black Sca, on the E. 
by Perſia, on the S. by part of Africa, and part 
of the Indian Ocean, on the W. by the Red Sea, 


the | 


ww — — HOT EDEE ET * 


OF A8 I A. 


— 2 
OY 


| the Mediterranean, and the 1 Ir lies 
between 12 and 46 degrees of N. latitude; is 
computed ; about 2300 miles long, and 2000 


broad. It contains fix great Parts 1. Natolia, 
who! e chi {uf HP at 


! 

* 
\ * 
* 5 


metropolis 1s. Mecca. 3. Syria, MWhoſe capital | 1s 


Aleppo. 4. ed ck, whoſe chief City is Bag- 
dat. 5. Ten nia, u hole capital 1 18 Arzerum. | 


\nd 6. Georgia, "he le metropolis is Teflis. 


This vaſt cout Atry is inhabit ed by Chriſtians, 
Mahometans, Jews, &c. but - chichy under the 
Ottoman YOKC. | 


n e . 


Of 7. Af ati Tiands. 


TOW many Hands are here, and how 
HIT Vic ſituate 7 EE, 


Philo. There are a great number, bar thev - 
are chien reduced to theſe fix, whoſe ſituation 


is as follows; 1.. Japan inch. E. of China. 


2. The Philippine Iflands, W. of Japan. 
| 3- The Moluccas, S. of the bn, 1; ippine. 4. The 
- Sunda, W. of the Mol UCCAS. The Banda, or 


Nutmeg Iflands. And 6. Sehon, W. of the 


Sunda, whoſe capital is Candia, or inch And 


thus much {or Alia, 


DIA- 


y is Burfa. 2. Arabia, whoſe: 


bh: OP... APRECA 

DIALOGUE III. 
3 „ 
Eo Of AFRIC A. 


4 Y. OW is Africa fievate FE 
Fl Philo. Africa, the 3d quarter of th 
world, and fituate S. on the globe, is almoſt 35 
rounded by the Mediterranean Sea, by the Ar. 
lantic, Ethiopian, and Indian Oceans, and is: 
[| = extended from 35 degrees of S. latitude, to about 
1} 37 N. It is principally divided into 8 Parts; vi. 
1 Egypt, Barbary, Biledulgerid, Zaara, called tie 
Deſart, Negro-Land, Guinea, Nubia, and Ethi- 
op, Denges Wands. 9 9 


i : : Of Ecvyr. 
{ Fo Bins, How | IS Eee ſituate = nd divided? „ 
1 Phils. Egypt is bounded on the N. by part of | 


the Mediterranean Sea, on the E. by the iſthmus | 
of Suez and the Red Sea, on the S. by Nubia, on] 
the W. by Barbary and the Deſert. It w as for- 
merly called Miſraim. It is divided into Lower | 


BE 


Egypt, whoſe metropolis is Grand Cairo; and!“ 


Upper Egypt, whoſe capital is Sayd. Ir lies 
between 21 and 31 N. latitude, and the 2d and 3 
4th N. climates, is about 650 miles long, and] 
150 broad. It is governed by a Baſſa, ſent th“ 
ther by the Turkiſh Aanpe wer his refidence i: | 
at Grand Cairo. „ 


| ; 2. Of 1 
1 ro. How is Barbary ſituate? = = 
1 Vl. Barbary | is bounded on n the N. by par 1 
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% the en 0 ON © hs E. 15 Egy pt, on 


the S. by Biledulgerid, and on the W. by part 


of the Atlantic Occan. It extends from 29 to 
$7 degrecs of N. latitude, and lies under the 
4th and 5th N. climate. Its length is 2300, 
and breadth 380 miles. 
5 1 is divided into 7 different parts, 
r ſtates; viz. Morocco, Fez, Telenſin, Al- 
115. Tunis, e and Barca, whoſe chief 
towns arc of the ſame name. ” 
It is chiefly under the government of the 
L Prand Turk, and of the empe ror of Morocco, 
ho is called allo emperor of Africa, king ot 
i Florocco, Fez, Sus, and Taffale; lord of Gago, 
Dara, and Guinea, and Great Zeriff of Ma- 


pbomet, and, conſe quently, their religion! is Ma- 


hometiſm. The! longel? « day is 14 hours, and. 
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„„ DULGERID. 
of 1 880 3 1 13 3 | 
7. 105 8 18 Biedulge: 1 JILUR Id 2 
„„ . Toy 
Bil, le dulgoric is bounded on the N. by 
« a - 1 2 | » ; 
| has y,- On tlie E. by Eg. pt, on the S. by 
| „ 


; —— a] nd. on the W. N Par t of the Atlantic 
eean. It lies betucen 26 and 29 degrees ot 


N. latitude, and, under the zd and 4th N. cli- 
ate. Its 5 NR is about 2050; Ark breadth 
Woo miles. The length of days is from 14 
Fours to 10% hours. It 185 go e by many 
3 458 kings, but al! ſubject o the Great Turk, 
r to the emperor of Morocco. The v hole 
=! Atti a J have laid down on a map, in or- 


26 „ T1 


der to give vou a true idea 1 its form, divi. 
ions, and Princ! Dal Placcs. 


Of . RA, 07 the DxSsART. 


Y. How is this Deſart ſituate? 
Philo. Zaara ny 20unded on the N. by Bile. 
dulgerid, on the E. by Egypt: and Nubia, on 
the S. by e and on the W. by th 
Atlantic Occan. 


It is divided into 7 Arts: viz. EN Gago, 


Bardoa, Lempta, Targa, Zuenziga, and Zan— 


haga, lle capital is Targaſſa; the e 3 


have the ſame names as their provinces. I. 
lies between 15 and 26 degrees of N. lati- 
tude, and under the 3d and 4th climate; is in 
length 2340 miles, and breadth about 1330, 
The days are from 134 long, to 105 hours. 


Their government is by Fever lords and 


kings, called Xequecs, and they are chief; 
Mahomerans. 5 : 


5. 07 Nrcho- Laxp. 


Tyro. How is the land of Negrocs ſituate? 

= Phih, Negro-Land is bounded on the N. by 
Zaara, on the E. by Nubia, on the S. by Gui- 
nea, on the W. by part of che Atla antic Occan. 
It hes between 8 and 22 degrees of N. latitude, 
and under the 2d and 3d N. climate. It 1s 
computed to be about 2280 miles long, and 
boo broad. It is divided into 13 5 
viz. Genohoa, Gelata, Tombut, Agades, Cano, 
Caſſcna,  Guangara, Nelli, Mandinga, Gaga, 


Gubcr, 


az 


5 Guber, Zegzeg, and Zanfara, whoſe capitals 
are of the ſame name. The days are very little 
different in length from thoſe in Zaara. It is 

governed by ſeveral einer but all, or moſt, are 
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ſubject to the king of Tombut. Groſs idolatry 


and Mahom ctiſm "prevail here. 


Oo GUINEA. 

T yr0. Sow is this country ſituate ? 
Phils. Guinea 1 is bounded on TAC N. by Ne- 
Gro-IL. and, on the E. by Ethiopia Exteri lor, 


on the S. by the Ethiopian Oc an and on che 


M - by the N 2 Oc ; 6's þ 6 (7 It 18 divided ned 


4 parts; 1. The conn of Malcguetre, wh 2 


capital is Timan 2 5 Ivory Coaſt Melt 
B „„ 
E vard, u hoſe metropo is Toba. 3. The 


Golden Coaſt eaſtward, bose api 1 is St. 
Gcorge de Mina. And 4 The kingdom of -- 
Benin, metrop olis Arda. es lies betucen 


8 and 13 degrees of N. latitude. - Its lengtl 
181 329, "and: breadth about 400 miles. It is 
ſubject to the empe! or of Guinea, and ! Paganifin 


BY bs re the PREV [ling ſuperſtition. Their days 


are from 12; hours tO 1 4 hours. 


Te Of Nu BIA. 


. How | 18 Nubi a fit unte? 


VD. Nubia 1 IS boy ndcd on the N. by! Fey ypt 


on the E. by Ithiopia Exterior, on the $ 8 by 
Ech iopia Interior, on the W. by part of - i - 
and Negro and. It lies between 14 and 22 
degr recs of N. latitude, and under the 2d and 


C4 . 3d 


Vvinces: 
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3d N. climate. Its length is about 840, ant 
breadth about 570 miles. The river Nile runs 


through it, and the principal towns known to 


the Europcans are Sinnar, and Dangola. 

It is governed by its own independent Prince, 
Their traffic is chiefly to Grand Cairo. The 
length of the days 1s much the ſame as in 


Zara. 
1 of ETuIOPIA INTERIOR. 


Tyro. How is this country ſituate? 

Philo. E thiopia Interior, called allo the land 
of the Abyſſinians, 
Nubia, and on the E. S. and part of the W. 
by Ethiopia Exterior, It lies under the iſt, 
2d, and 3d N. and S. climates; and the length 
is computed at 3600 miles, and breadth about 
2200. Ethiopia Interior is divided into 8 pro- 
Viz. 1. Barnagaſſo. Jigremahon. 
3 Dobaſſat. 4 . Farigar. 5. 1 6. Amara. 

ee And 8. Begramedri. It is 
e e by its own independent prince, lord, 
or ruler, called Naggafi, whoſe government 1s 
deſpotic. He ſtiles himſelf the beloved of 
God, (ſays he ſprung from the ſtock of Judah) 
the ſon of the column of Sion, 
ſeed of Jacob, the ſon of the hand of Mary, 
the ſon of Nahu after the fleſh, and of * 
Peter and Paul after the ſpirit, &c. & c. The 


| longeſt day in the molt northern parts of this 


country is about 135 hours, and the ſhortel! 


in the moſt ſouthern 107 hours. 
EX TERIOR. 


18 bounded on the N. by 


the ſon of the 


bro 


EXTERIOR. - 


Ethiopia Fxterior is bounded on the N. by 


Abyflinia, on the E. W. and S. by the Ethiopic 


| ine Indian Oceans; and, if to this you add the 
land of the Hottentots, it extends to near 35 de- 
grees S. latitude, It comprehends the king 
doms of Biafara, Loanpo, Congo, and Angola; ; 
the empires of Monomugi and Mon 1OINOTOPA z 


and the coaſts of the Cafres, Zanguebar, Anjan: 


and Abex. It is 2 by various princes, 
and the people are chiefly groſs idolaters and 
| Mahomctans. As for the Hottentots, they 
ihew no ſign of any devotion, only a are very ſu- 


erltitious. 
The days arc from 12 to 4 hours. | 
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AFRICAN ISLAND'S. 2 


5 E 20 . II. 
Of the. AFRICAN Wands. 


LT 170. WHAT are the principal Iſlands in 


Africa? 


Phite. There are many ſmall iſlands, bat the 
moſt noted are the following; viz. 1. The 
iſland of Madagaſcar. 2. Cape Verde Iſlands. 
- 8 The N And, + the Madeira a Hands: : 


*. Map AGASCAR. 


This i is a large iſland, lying S. E. of Fthiopis, 


Find extends from 10 to about 25 degrees of 


S. latitude ; is about 1000 miles long, and 300 
road. I. is called by the Pormguez St. Lau- 


8 * rence, 
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rence, becauſe they firſt diſcovered it on that 
day. The inhabitants (except in the eaſtern 
part) are chiefly Pagans and Mahometans; and 
are ſo governed by their pricſts (called Om. 


4 LL, i | 


biaſſes) that they ore extremely ſuperſtitious, 
Thus, if a child be born upon ſuch a day, they 
lay It is unlucky, and therefore give it to the 
wild beaſts; and, if a woman dies in child-bed, 
they bury the living child with her, becauſe it 
is better ſo (they ſay) than to live without a 
mother to take care op it. And thus, by theſe 
Cruel and abſurd Practices, their iſland is very 
thin of inhabitants. It is under no particular 
gOvernor. 5 | 
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Sd. Lucia. 4. St. Nicholas. 5. Inſula ge 
Bonaviſta. 7. Mago. 8. St. Jago. 9; 
| 1 5 . 18 . FOND: 1 ms” 

Inſula del Fuego. 10. Bravo. The chict town 


* . ks, RY * * ; ; 3 0 $ 0 _ Ns LS } = p 4 — "of : ; . . 1 * 0 my b 3 ? : 
18 Sk. ming. 1 % ATC ſubiect ro Po; CUBA, | 


4. The CANARY. lands. © 
_ Theſe lie N. ofthe Cape Verde iſlands, and be. 
tween 27and 29 degrees N. latitude. They are 7 
In number; viz. 1. Lancerota. 2. Forte Ven- 


->..gura; 3. Canaria. 4. Teneriffe, famous for its 


peak. 5. Gomera. 6. Ferro, where formerly 
the firſt meridian was fixed Dy common con- 
ſent; but now every nation fixes it at its. own 
metropolis. And 7. Palma. They are ſubjec.: 
to tne king of Spain. = „ 0 
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4. Maprira, or Maprikäs. 


his lies! in about 32 degree N. Os ©, and 
NV. of Morocco. Its chiett wn is Funchal, It 
& ſubject to the Portugueze. : 

1 Tyro. Are theſe all the iſlands ? 
Philo. There are ſome of leſs note; Vit. 


nora, N. W. of Madagaſcar. 35 St. Thomas. 
Prince's Iland. And 4 Q $5.4 nnabona, ſubje Ct 


0 the Portugucze, lying W. of Ethio pia. 6. 
Y L. Heicna > lu! 205 ( 1 TO the Engliſh, ID 155 S | W. 


| 3 And J. the Ille of Aſcen⸗ 
| of St Thon as“ 1nd 7. he lille Klicen⸗ 


ion, N. 01 St. Helena. Thus much tor 
Africa. | 


Ji. ] return you thanks, Sir. 
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FF 2. America, called the 2 or laſt quarter 


of a bo 17 5 5 4 — 
he world, and weſtwa rd on the globe. 


* 


- 


. Zocotora, lubect to the Arabia Ins. 2; LO- 


Phi] 0. Now, T yi ge for che i alt c quarter -:0f the | 


yo. NX Hal is-this quarter called and 


˖ 
„ 7385 gee into 2 principal parts; one 
called North, and the other South America. 55 
H And accora inal; | have drawn two maps, one 
of rde former, and the other of the latter; 
F | - (- 6 ee 7 D „„ hick 


divided! ? 
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which will give you adequate ideas of this ex. 
tenſive quarter of the globe. 


4 Of NORTH AMERICA. 


1 ro. W. ay is this called North America; 
i Hi. Becauſe 10 lies: O11 the N. ide of che 


equator. 


Tyro. Into how many pr rincipal parts is it 
Philo. Into 5, as ollo Ws; VIZ. Mexico, or 
New Spain. 2. New Mexico, _ Granada 


3. Florida. 4. Tos Canadenſis. And 


Terra Arctica. 


0 MxIco, or New SPAIN. 


Tyr. 115 weis this country ſituate? 


Philo. Mexico, diſcovered in 1518, and con- 
quered by the < Spaniards in 1521, is bounded 
on the N. by Nova Granada, on "th e E. by the 


gulph of Mexico, on the W. by Th Pacific 


_ Ocean, and on the S. by Terra Firma. It lies 


chiefly in the torrid zone, between 8 and 30 


degrees of N. latitude, and is extende d o 


about 33 degrees of longitude. The gi 


rea 
length is computed to be 2000, and bre: 05 | 
about 600 miles. 5 


Tyro. Into how many principal parts is this 


country divided? _ 
. oj Js called Audiences ; VIZ, 1. 1 


Th dalajara. Mexico. And 3. Guatimala. 
The 8 are of the lame names as the 
5 Audiences. 


. 1 


r © oa D 1 
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C53 
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. GUADALAJARA. 


This contains the provinces of Cinaloa, New 
Biſcay, Zacaticas, Guadalajara, Chiameltan, and 


2 1 


Mexico contains the provinces of Panuco, 


5 Me xico, Mechoachan, Loſs Angelos, Anlequera, 


Tai xaſco, and Jucatan. 


4; Guatimala comprehends Soco Nuſco, 
Guatimala, Nicaragua, Coſta Rica, Veragua, 
Honduras, Verapa = and Chiapa. The longett 


day in the moſt northe rh part of this country is 


about 13+ hours, and in the moſt ſouthern about 
12 hours. It is governed by the king of Spain, 


wad 


under a viceroy, who reſides at Mexico. The 
Indians are in general idolaters; but the 


Spaniards, here, as in Europe, are all of 1 he c Ca- 


tholic religion. 1 


. Of New Mexico, cal Ned Nova GRA ADA. 


Tyro.. How IS this Fart of N. America 
ſituate? . 
Philo. This country was difcovered: by: the : 
Spaniards, in 1540, and is bounded on the N. by 
Terra Arctica, on the E. by Florida, on the S. 
by Mexico, or New Spain, and on the W. by 
California. Its extent is not yet known. The 


chief town is Santa Fee, the retidence of the--: 
>Paniſh £ governor. 


. 07 FLoxIDA.. 


Dro. How 3 is this country lituate? 3 
Ve 1 5” | . Philo. 
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Plit. Florida, diſcovered alſo by the Spa. 


niards, 1497, and poſſeſſed by them in 1527, 1; 


| bounded on the North by Georgia, on the E. by 


the Atlantic Occan, on the 8. by t the Gulf of 
Mexico, and on the W. by the river Miſliſſip; 

It lies between 25 and 32 degrees of N. ati 
and under the $th and 6th N. climate, compre- 
hends 23 degrees of longitude e, and is Comput 4 
to be about 5300 miles long, and 440 broad, in 


its greateſt extent. 


The natives are groſs idolaters. The interior 


parts are independent: but the places upon or 


near the ſea coaſts lately belonged to the Enolith 


Dur, by the treaty of peace in 1782, 2, Were ceded 5 
Spain. The lo! elt day in the moſt nort] 


part is ab out 14 E hours, and the thorteſt i In "The 


mot? ſouthern . 10) hours. 


* Wh 3 ; ” 2 F Ho 5 + Ho Ty. —_ 
Ihe chic? towns are St. Auguſtine and Pen. 


4 Of Tana CaxapE& SIS. 


Ty 70. e is this country fituate? | 
2Lito. It is bounded on the N. by part 6: 


5 Terra Arctica, on the E. by the Atlantic Ro 
on the S. by the Gulf of Mexico, and on the 
W. by New Mexico and parts unknown. 10 
lies between 30 and 62 degrees of N. latitude, 
and extends to near 40 degrees of longitude; 


is about 2100 miles in length, and 1609 in 


breadth. 


Tyro. But pray is it not divided into ſome 8 


, principal parts? 


Phil. 


7 
79 


reign and indepen lent States. 
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Philo. Yes, into N. and s The N. com 
prehends, I. Terra Canadenſis Propria. 2. 


Nova Britannia, or Neu Britain. 3. Nova 


Francia, New France, or Canada; chief tun 
Quebec. This lat now belongs to Great 


Brit; an. 


Tyro, What does the S. part contain ? 
557 . Novo o Scotia. 2. New England. 


f KT: „ BY 2 12 ito 7.00 1 tots; * 
3. New York. 4. Lhe „ 5. Penſilvania. 


6. Maryland. 2 Virginia. 8. Caro!! Ina. And 
9. Georg Lia. All: ele (Nova Scotia excepted) 


25 
containing, in te whole, 13 provinces, have 
lately renounce 5 their allegiance 0 the croun 
of Great Britain, and, at the conclu! m_ of the 
laſt war in 17 83 were ackn on 10 10 „ Dy ine 
Ki agli! h and by the reſt of the wor 


as LOVC= 


The: chief towns of theſe pi ovinces in order: 


are, 1. Halifax in Nova 3 Boſton. 
3. New Vork. 4. Elizabeth. 5. Philadelphia - 
6. Annapolis N 3 James lown. 8. 


"37 a D. 
Charles Town. And 9. Sa vannah. 


1 Nov Scotia, di . in 1622 8 
2. New Englai d, in 1497, and poſſeſſed for 
queen Elizabeth, by Sir Philip Amadas, in 1558. 


3. New Yors, by Mr. Hudſon. in 1608, and 


ſold to the Dutch, who kept it till 1664 at 
laſt it was given by Charles II. to the duke 


| of York; it was called betore New Vether⸗ 


land. . 
4. New Jerſey, was diſcovered i in 1497- 


06 . 5. Pen- 
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5. Penſilvania about the ſame time. it was 
given by Charles II. to William Penn, Elq. by 


| letters patent in 1680. 

q 6. Virginia, in 1497, but more particularly i in 
186884 by Sir Walter Raleigh, who is ſaid to be 
j the firſt that brought robacco into England. It 


was called Virginia, in honour of queen Eliza. 
| | beth, as a virgin queen. 

| 7. Maryland, was alſo diſcovered by the 
Engliſh under the two Cabots, in 1497. It ha 
its name from Mary, wife of Charles I. who gave 
it by letters patent to the right honourable 

Cæcilius Calvert, Lord Baltimore, in 1632. 

7 8; Earonuma,; diſcov cred about the ſame tin je, 
| and in 1660 granted by patent to ſcvcral noble- 
; men, ed Charles 1. 


=: 1 5 07 Tena Anerica, 


Tyre. What do you mean by Terra Arti ca? 
Phils. This country is called Arctica, becauſe 
it lies towards the North; it comprehends hoſ 


't parts of America, or lands near America, ſituate 
j near, or towards, the N. Pole or polar circle. 
* Tyre. Which are they ? 

4 Philo. There are many of them; "A the 
i! PAS and moſt noted are, 1. Greenland. :. 


i Spitſbergen. 3. Nova Zembla. 4. Terra de 
5 Jieſſo. 5. New Denmark. And 6. New North 
i Wales. 5 5 

Little more is 1 of theſe at preſent bu 
= their names, and therefore they cannot be taken 
any further notice of, 
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I. Of SOUTH AMERICA. 


T vr0. W hy is this fo called? 
| Philo. Becaule it lies Cty on the 8. fide of 
the equator. 

EZ Tyre. Into how many Princ ipal parts is it 
divided? „„ ͤð [ 8 
1 Hilo. Into 7; viz. 1. Terra Firma. 2. 
Peru. 3. The Land of the Amazons. 4. Braſil. 
| 5, Chili. 6. Paraguay. And | 7s. Terra Ma- 
gellanica. 


1. Of Tran Pinata, 


Tyre. How is this fituate? 
 Phile. Terra Firma, diſcovered in 1514. lies 
under the iſt N. climate, and is bounded on 
the N. by the Atlantic Ocean, on the E. by the 
ſame, on the S. by Peru and the country of the 
Amazons, and on the W. by the Paciſic Ocean. 
It is extended to about 27 degrees of longitude, 
and lies between the equator and 114 degrees 
of N. latitude. It i is computed to be about 1500 
miles ſong, and 750 miles broad. 
| Tyre. How is it divided? 
Philo. Into E. and W. The E. upon the river 


3 Oroonoque, called Guiana, Whele chief towns 


are Surinam and Ca ayenne. The W. e 
hends the provinces of _ : 

I. Panama, called alſo Terra Firma; chief 
town is Panama: e 1 
2. Carthagena, nietropolis t. the e 

. Sr Martha, metropolis the ſame. _ 
4+ Kio de la Hacha, none; nant the ſame. 


8. Anda- 
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6. Andaluzia, metropolis St. Thomas. 

6. Comana, metropolis Comana. 
e Ne Gra! dada, metropolis | St, Fee. de 
Bagota. 

8. Papayan, me etropolis Par payan. 

It is governe d, for me king of Spain, by 
a viceroy reſiding at Mexic 20. "The 8 es of 
this country, eſp cially in the middle, are grofs 
| 1QUIALETS. | 
2. Y PER VU; 


yo. How is this e e ane . 
Philo. Par, Felt diſcovei 80 by the Spaniards 
in 1525, 18 bounded on the N. by part of Terre 

Firma, on the E. by Amazonia, on the S. bz 

Ch and on the W. by the cific Crean, It 
lies betw een 24 degrees of S. and 1 degree of 

N. latitude, and is "extended to 20 degrees of 
longitude, and under the ft, 24, and 34 8. 
climate. 

Tyre. How is it divided! ? 

Hilo. Into three provinces. 

1. Quito, N. whoſe chict towns are Quito 

and Fayta. 

2. Lima, or Los Reyes, in the middle: whoſe 
chief towns are Lima, the metropolis, Cuſco, 
and Callao. 

1 Los Charcos, 8. whoſe chief towns are 
Potoſi and Porco. 

Ihe natives in general are very an idolaters, 

worſhipping the ſun, moon, ſtars, thunder, light- 
ning, &c. But in ſome parts there are Chriſ- 
tlans, &c. 


It was conquered ks the Spaniards in 15 33 
an 


EN pd ont, 
n 
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4000 they have the moſt conſide -rable part of it 
under their dominion. | | 


3. Of the Land of the AMAZONs. 


o. How 1s this land fir nate? 

Philo. This country, diſcovered by the Spa- 
niards in $41, is bounded on the N. by Terra 
Firma, on the E. by Braſil, on the S. by Para- 
guay, and on the W. by Peru. 5 
It lies under the iſt, 2d, and 3d S. climate. 
It is under no particular government, the inha- 
bitants in general being a ſavage fort of people, 
"A iPPCaring ng always in arms. From this circum- 
ſtance it 18 ſuppoſed to take its name, in alluſion 
r0 thoſe ancient warlike women the Amazons, 
who are ſpoken of by t the | poets, and by ſeveral 


1 iorians. 
5 * 


Typ. * 13 Brazil ſituate ? 
Philo. This countr V. diſcovered by che Por- 
tugueze, about 1501, is bounded on the N. and 

E by the Atlantic Ocean, on the S. by the 

mouth of the river Plata, and on the W. by a 
chain of mountains, Which divides it from Pa- 

Faguay, and the country of the Amazons. 

[t lies between the equator and 35 degrees 
of S. latitude, and under the iſt, 2d, 3d, 4th, 
and 5th S. climate. 

Its greateſt length is ont to be about 
2 500 miles, and its breadth about 700. 
TDyro. Into how many PEREP® parts is it A 
divided? 

Philo, 


O'F-$S OU-TH AMERICA. 


Philo. There 1s not any particular account of 
its provinces, diviſions, &c. but the chief towns 
that are known, or m oft worthy of note, are as 
follow: 1. St. Vincent. 2. Sanctos. 3. Angra 
Dos Reyes. 4. St. Sebaſtian, or Rio de Janeiro, 
5. Spiritu Sancto. 6. Porto Seguro. 7. St. Sal. 
vadore. 8. Pernambuco. And 9. Parayba. 
The natives are under no particular govern- 
ment, nor proteſs any religion, being chiefly 
ſunk into groſs Ignorance, idol: atry, Nc. 


5. en 11. k. 


Tyrs. How is this country fruate 
Philo. Chili, diſcovered by the * Spaniards 
about 1554, is bounded on the N. by Peru, on 
the E. by Paraguay, on the S. by Terra Ma 
gellanica, and on the W. by the Pacific Ocean. 
8 lies between 25 and 44 degrees of S. la- 
titude, and under the ach, sth, and ch 8. 
Climate. 


40 


Its length is computed to be about 1100 


miles, and its breadth boo. | . 
Do. Imo how many parts is Chili princi- 
pally divided? „„ 
Philo. Into 3; viz. 1. Chili Proper. 2. Chili 

Imperial. And 3. Chucuito, whoſe chicf towns 
are St. Jago, Baldivia, and St. John de Fontiera. 


It is chiefly governed by the Viceroy of Pers : 


Under the king of Spain. 
6 Of: Panracuar. 


75 yro. How is Paraguay ſituate? © 
Philo. This country, diſcovered. alſo by the 
| Spaniards 


de. 
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Spaniards in 1546, is bounded on the N. by 
the land of the Amazons, on the E. by Brazil, 
on the S. by Terra Magellanica, a and on the W. 
by Chili and Peru. En 

7yro. Whence has it its n name? * 
Phils. From the river Paraguay ; but it is 


4 called by the Spaniards 19885 curren tly by others) 


Rio de la Plata. 

It lies between 12 and 37 degrees of S.-lari- 
tude, and under the 2d, 3d, 4th, and 5th S. cli- 
mate, and extends to about 25 degrees of long! p 

Its length is com puted about I 500 miles, 
and breadth about 1100 miles. 

Tyro. Into how many prin cipal Parts iS 5 
divided 2. :.-; = 5 

Phils, The moſt material provinces are in 
number; viz. I. Guayra, whole chief town 1s 
Cividad Real. 2. Paraguay Proper, whoſe chief 
town 18 Aa e. 3. Chaco, whoſe chief 
town is Conception. 4. Tucoman, whoſe chief 


| town is St. Jago. And 5. Rio de la Plata, 


whoſe chief town is Buenos Ayres. It is go- 


1 | verned chiefly by a VICCIOY. 


Of Tirra Mac ELLANICA. 


Tyro. How is this country ſituate? N 
Philo. It is bounded on the N. by. part of -- 


Paraguay and Chili, on the E. by the Atlantic 


Occan, on the S. by the Straits of Magellan, 
and on the W. by the Pacific Ocean. 

It was diſcovered about 1519, by one Ferdi- 
und Magellan, from N hom It took its name. 
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near New Britain. 


RIC AN ISLANDS. 
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„ seen 
Tyro. 'HAT are the principal a! ids of 
America? | 
Phils. They are 11, w hich are thus divided: 
1. Newfoundland 
2. California“ 


6 the North 


ſ 
: 


* 
4. 


n 


J. Cub 1 = 
4. Jamaica | e. led the | f 
5. Hilpaniola [Great Antilles. 
| — 6. Porto 50 — 
2. Inthe Midale 7. B ermudas 
| 8. Lucay OS, or Bahamas 
9 Carib! bees. 
( Eealled the 


| o. Sotovento 


Te In the South 1, 11, Terra del Fuego 


Of NEWFOUNDLAND. 
This 144 was diſcovercd by the two Cabo 


in the time of Henry VIE 1497; but mor 


per Fe Hy ay Thorn and L Elcot o 1 Br 0 l, 10 10 
It lies between 46 and 52 degrees of > N. LEES 5 


4 * _ £ : 


{Tris ſubſc Ct 10 the crown of 1 E. Ingland. it 


is chicly valuable on account of the ch. 
cod-fiſhery upon its banks, which is ſeproſcd 


1 


to employ upwards of 10,900 hands, and to 


Increaſe the national wealth about 300, 000). : a 


vear. hief t towns Placentia, Bonaviſta, and © 
Johns. 
7 Of 


EY 5 F 
* Now known to be a perinſule. 
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„ Of „ 


The northern part of this peninſula was dit. 
covered by Sir Francis Drake in 1577. It has 
Viexico on the E. and the Pacific Ocean on the 


F between 23+ and 43 acg TEES N. 


| Alete | 
4 Ieteleesz KN. 
* 5 g 


I, 07 C. UB A. 


S N. of Jama ica, N. W. of 


0 [1c 
Hiipan! Ola, all * I. of the Bahar il iTands. | It | 
| 9 and 23 degrees N. latitude, 


Es = ween 1 
and extends to about 13 degrees of longitude. 


© 5 


It is ff abject to the king of Spain, and the chief 
towns Arc the Hav: inna and $ St. © Jags.” 


45: Of JAMAICA... 


This was diſc overed | by Columbus, and con- 


| quered from the Spaniards by Penn and Vena- 
| bles in Ol:ver Cromwell's time. "Je Was firſt 


called St. Jago, but aſterwards Jamaica, in ho- 
our of 8 duke of York. Ed 
"ICS Wo Cuba, and WW. of FF ſpaniola, 


and between 17 and 19 degrees N. latin ude, and 


exten Js to about 3 degrees of Joni Te; 


Tt is {\; bie t to the F ing 4 liſh. bs, cg 8 ie Ef tow as 
be King len, P. ort Ro, al, and Sp: NUM. Town 5 


8 07  HisPaxIOLa. 


This was di ſcovered alſo by Columbus in 
1492. It lies between 17 and 21 degrees of 
I N. latitude.:- It has Cuba on the N. W. Ja- 
maica on the W. and Porto Rico on the E. The 

: weſtern. 


ifland was diſc yered by the Spaniards 


44 AMERICAN 1SLANDS. 
weſtern part is ſubject to France, the caſtern 
0 Spain. Its principal town is St. Domingo, 
in 1 poſſeſſion of the e 


6 7 - PoRTO Rico: 


„Forte Rico (once called Johannis Inſula, and 

buy the natives Bonquin) lies E. of Hiſpaniola, 
in about 18 degrees N. latitude. It is called 
Porto Rico from the city and haven of the ſame 
name. * 18 lubject to Spain. 
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7. BERMUDAS:. 


Bermudas, fo called from John Bermudas, a 
Spaniard, who firſt diſcovered it. It lics be- 
tween 32 and 33 degrees of N. latitude, about 
240 Engliſh Icagues E. of Carolina; and is 
; lubject tc to the crown of Great Britain. _ 


8. Of the Lucavos. 


Tyro. Why are theſe ſo called? 
Philo. From Lucayos, the longeſt of en | 
all. They extend from the coalt of Horige 
to the N. of Hiſpaniola. 
The chief of them are, 1. Bahama. N 2 Lu- 
cayos. 3. Providence. 4. Cignatio. 5. Guana- 
hani. 6. Tuma. 75 Tama. 8. Samana. And 
9. Maiaguana. 
Ihe principal of theſe is Bahama, near C: pe 
Florida, and remarkable for f piders, they being 
about 2 inches long, and having, in general, 
6 eyes. 


2 — 
2 


0 the CakIB BTE Wands. 
Tre Why a are theſe iflands ſo called! - 


91/9, | 


nd 
la, 
ed 


IIe 


5 
Be- 
Out 
[15 


Hi. 


St. Martin. 
5. St. Chriſtopher's. 


— — —— 4 —— e 
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 Philh. From the inhabitants, who, upon the 


E firlt diſcovery, were found to be cannibals. 
They repreſent the ſegment of a circle, are 
about 30 in number, and extend from about 
117 degrees N. almoſt to Terra Firma. 


The chief among them are, 1. Anguila. 2. 
3. Sancta Crux. 4. Barbuda. 
6. Nevis, or Mevis. 7 


1 


Antego. 8. Montſerat. 9. Guadalupe. 
Marigalant. 11. Dominica. 12. Martinico. 
13. St. Lucia. 14. Barbadoes. 15. St. Vin- 


cent. 


16. Granada. And 17. Tobago. 
Note, Some of theſe belong to the Engliſh, 


| ſome to the French, and others to the Dutch. 
One of the moſt conſiderable of them is Barba- 
| does, in about 13+ degrees N. latitude. It is ſub- 


| ject to the Englith. 


e Bridge Tow! n. 


10. of the So rovixro. 


Theſe are ſo called by the Spa! nards, to whom 


they chiefly belong, and are found from E. to 


W. along the coaſt of Terra Firma. 


The prin- 


cipal of them are, 1. Trinidada. 2. Marga- 
rita. 3. Tortuga. 4. Orchilla. 5. Rocca. 6. 
; Bonayre. | J. Curagoa. And + 5 Aruba. 


N called, on account of ſeveral volcanos. 


. Of TARA DEL Forces, 
) is ſo 
It is 


This (according to ſeveral hiſtorians 


 lituate S. of Magellanica, and parted from the 
| continent by the Straits of Magellan, lying be- 


teen 52 and 40 degrees 3; latitude. | 


NEW: 


1 


4% ISLANDS IN THE SOUTH SEA: 
"NEW DISC "OVERIES. 


Of late years ſeveral voyages have been per. 
formed round the world, particularly by f 
celebrated Captain Cooke; and, in the courſe 
of theſe, ſome new iſlands have been d1!: _ 
vered, and the coaſts of others more perfect BY 
explored. The principal of thoſe newly diſco. = 
vered are, Otaheite, the Society Iflands, Ore. = 
teroa, the Friendly Illands, the New Hebrides 
New Caledonia, he Marqueſus, the Peleu ſands] 
and the Sandwich Iflanas ; at one of the latter, 
called Owhyhee, Captain Cooke was unto = 
nately Killed, Feb. 14, 1779- * 
Thoſe more perfectly explored are, New Cui BD 
nca, New Zealand, and New Holland. The lat. 
ter is, by much, the lar geſt iſland in the w orld; 
on the caſt coaſt of which, called New Sout | 
Wales, is Botany Bay, the place to which the! 
convicts are now tranſported. Diſtant from 1 
London 10,500 miles, S. E. 5 
Ihe firſt convicts deſtined for Botany Bay 7 
(being 750 in number) failed from Portſmouth}. 
on Sunday the 13th of May, 1787, and arrivelf 
at Botany Bay in January, 1788. NY 
Thus, Tyre, I have given you as com- 

. plete a view of Geography as 1 could in io} 
narrow a compals ; and I hope it will be ſuf- 
ficient to excite the curiofity of young begin- 
ners, and to qualify them in time for under-Þ 
ſtanding thoſe authors that have treated more] 
: largely and particularly on the ſubject. ? 
And now, Tyro, we are come to the uſe of 


the (lobes. 83 1 | A- 
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DESCRIPTION OF THE GLOBES. 4 


DI A L O G UE V. 


: . een PHILO, 4 K ad: Tyro, his Pupil, 
concerning the nalure, pro Veen aud 1166 o the 
Y Grops 


8 2 


SECT: 1 


„WI. is a globe, or ſphere 2 
Filo. A. globe, or ſphere, 


4 Loud round body, contained under one ür. 
i : cc; having a point in the middle, called the 


Entre, from whence all! lines draw n to the ſur- : 


31 ; cc are cqual. | 
55%. Pray, how | is a globe \genorazed or 
| (red? 


Philo. It is wade by th rotation of a els 85 


a ſemi- circle, broad w ays upon its axis: thus, 
milling prefſed upon its edge, by two pins 


be | 
5. How many forts are there ? 


5 obe. 


|. Dc | 
Philo. By the Terreſtrial globe w we are taught 


: Ind longitude; the ſun's riſing and ſetting ; the 


: 16 
x | * 
: 1.2) EN 
43 
1 171 
1 - 
'S. TY 
N. 
Ws | 
RS 8 
Yu 
11 
: i 
i 
95 
* 
6 F. 5 f 
rs Y 
by of 
e204 
' F3IS 
1 
4 
* 


S 
be 

6 
74 

14 
þ | 
{ 

: 

vi 


polite each other, and blown round, will na- 
Wally repreſent the formation, or ſhape of 3 


Philo. Two, one called the Terreſtrial, or 
Arthly; the ocher the Celeſtial, or heavenly 1 
Tyro. What does the Terref rial globe teach 
e knowledge of the earth and ſea; with the f 5 
tuation of places, their difference in latitude 


Fngth of dba and ihn, throughout the year, 
_ and _ 
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and the true diſtance from one place to anoti 


This is called Geography. 
Tyro. What is the uſe of the Celeſtial globe! 
Philo. The Celeſtial globe not only teaches 

us the ſun's riſing and ſetting, but alſo the rif. 


ing and ſetting of the ſtars, together with their 


right Aſcenſion, Declination, Amplitude, Al. 


macanther, Azimuth, Latitude, Longitude, and 
Diſtance from each other. This is called Af. 
tronomy. 


Tyro. But I iſt know firſt what Almacan- 


ther, Azimuth, &c. mean. 


Philo. That you ſhall know by and by : but 
firſt you muſt learn the names of the appen- 


dants and different circles belonging to the 
globe. N | | 


Tyro. Pleaſe then to let me know what the 
8 
Phils. 15 will; and only rake. a little pains to 


| learn the nature of them, and you will ſoon be 
: - 588 hed to work ſome ns yourſelt. 


— — 


SECT. II 


A farth Per a ee F the Gros, ith the great 


circles aud appendants belonging to then. 


D. ANF HAT do you mean oy great circle 


of the ſphere? 
Philo. Great circles are ſuch as cut the globe 


into two equal parts, paſſing through the cen- 
tre: all ſuch as do not cut the ſphere into td 


4 equal parts, arc call ed teller circles. 
| Juri. 


LA 
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Ty 9. Pray how many great circles are ray 2 

Philo. 1. The Equator, or Equinoctial. 

The Ecliptic, or Zodiac. 3. The Brazen Me- 
ridian. 4. The Horizon. And 5. The Colures. 


T7 Of the Egvaror. 


75 vo, What is the Equator, or Equinoctial? * 
Philo. The Equator on the Terreſtrial, or 
Egquinoctial on the Celeſtial Globe, i is a line, or "1-1 
4 circle, that cuts the Globe into two equal parts 
called northern and ſouthern hemiſpheres 
whoſe poles are thoſe of the world, dividing | 
the N. from the S. and upon the Globe it is eaſily Fl 
” known by two broad lines running parallel ro pf 
cach other, and a fine hair line between them: 
it is divided into 360 equal parts, called degrees, 
I begipning, on the Celeſtial Globe, at the firſt. 58 
© meridian (or ſign Aries) and is marked from 1 
i vith 10, 20, 30, 40, &c. to 360, quite round. oY 
The firſt meridian on the Terreſtrial Globe, aas 
L have already obſerved, was formerly fixed at 
the iſland of Ferro; but now almoſt every na- il 
on fixes it at its own metropoli s. i 
55. But there are other figures on the lower 

edge, or part, of the Equator on the Terr eſtrial 
5 Globe; tene WW 
Philo. Not on all Globes. Senex's Claes oo 
indeed (which, as I ſaid before, I would re: 
commend) are alſo marked from the meridian 
of London, with 10, 20, 30, &c. to 180 degrees 
to the right- hand, or E. and, in like manner 
| towards the left-hand from London, with 180 
| 29, 30, XC. to 180, WW. 1 


5 
bc 
2 
1 
Sap) 
Wt IVA 
LY. 
* 1 4 
"EY 
e 
8 
8 
8 
WT 
: 28-80 
. 
. 
N 
WT 
IN 
i 
mY 
W 
WA. 
pt 
I» 
. 
2 . 
oth 
a 
. 
8 
6 oO 
bo 
E. 
A 5, — 
= 
x8 * 
De 
* 
$4 
E 
EY 
£884 
"0 2 
1 
* 31 
5 
IG 
x 
35 
LY 
E 
1 
8 
"$5.0 
85 
* 
A 
ue 


AS. 1 This „„ 
755 ; | 5 — 1 | 


8 — : 
WIR + 
— 2 « N — — — 
* m.. 8 — — ͤ — 
* 2 8 —— — by — 
» cs E Cr —— — — — — — — — - al — : 
TD r . — ” = * — — 
i a * . - - * —— — —o 0 —— _ 
on 2 n — 1 " P. 


2 9 nts. 10> Hh 1g —_ 5 — 
e 5 L Pani — — ng 
— the. ; ba 
2 n — * — 
- 322 
8 PIT TO — * * * * 
Py r 3 —— — — 
. i IA TI IR TT We * 2 
* 7 - 8 . * — oy — 23838382 + _—— 
—_ —.— op * 22 - — 24 — — 
2 - , . - - P — — 
— 8 I N 1 


go DESCRIPTION OF THE GLOBES. 


Tyro. And, pray, what is the uſe of this? 
Philo. The Equator ſhews you the longitude 


of any place, either E. or W. from the firf 
meridian; and this lower line on Senex's Globe BE 
ſhews you the longitude of any place from Lon- I 


don, which is extremely convenient. The upper 
line of figures on the Equinoctial ſhews the right 
and oblique alcenſion of the un, or any ſtar. 


2. Of tbe ELI TTS and bine. 


bp. yro. What, or which is the Ecliptic ? 
Philo. The Ecliptic 1s another great circle of 


. ſphere, whoſe poles are in the polar circles, 
where it is interſected by the HHitial Colnre, 
running from Cancer ſouth, and from Capricorn 
northward. It cuts the Equator at the tuo 


ints Aries and Libra, making an angle at 
ach point of 23 degrees, 30 minutes, which i; 


Wo furtheſt, or utmoſt extent, either N. or 8. 


from the Equator, as you will ſee more plainly 


hereafter. 


Ho. What is the Lal 3 

Philo. The Zodiac is a broad i imaginary cir- 
cle, which extends itſelf ( according to the rules 
of Aſtronomy) eight degrees on cach fide of 


the Ecliptic, and is that "which contains the 12 


ſigns, and in which the planets perform their 


revolutions. The line in the middle of t the 


Zodiac, is called the Ecliptic; becauſe Eclipſes 


happen | in or near that line. It is called Via 


Solis, the Sun's path, or way. Ng But in Aſtro- 


nomy, it is chat circle, or Path, which the cart 
would 


x W 
1 W 4 8 
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T * N — 
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vould deſcribe to an eye, placed in the centre 
of the ſyſtem, viz. the ſun. 


8 EH notion of it. 
= Philo. The Ecliptic (like the Equator) is di- 
vided into 360 degrees, but not numbered from 


12 equal parts, containing 30 degrees cach, 


and characters. 
= Tyro. Pleaſe to let me know them. 


. 8 1 8 Ns. 


18 3 EL NORTHERN $1685. 


8. 3 Aries, ? Ta Gemini. "Cantor: FD Lev. 255 Free. 


LS SOUTHERN. 25 5 
1 Libra, Scorpio. Sagittarius. Capricornus. Aquarius. Piſces. 


| ration, 
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Dos. Pray, Sir, tell me in what manner the. 
1 pcliptic is divided, for, I think, I have ſome 


1, 10, &c. as the Equator is. It is divided into 


which are called Signs, and have different names 


= Philo, I will; and you muſt mike to get the 
„names of them by heart, and the character be- 
uy | longing to each, ſo as to know them at firſt * = 


11 Take notice, the firſt, r are . 5 
Northern, the ocher che Southern Signs; and 
you are to mind which are oppoſite to each 

| her (for that is very material) as v is oppoſite _ 
, I to n, &c. for it will ſhew you the dif- 
SY times and ſeaſons of the year, &c. very 

„ Ireadily, when you come to 1 any ge : 
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in her "hand, properly repreſents Auguſt, when 
the hary cſt of we carth 1s ripe, 


Tyro. I will obſerve what you ſay; but pleaſe 
to tell me the ſignification of their names. 
Philo. It is of no great ſervice; however, 
here they follow : Aries , or the Ram; Tau- 
rus u the Bull; Gemini n the Twins; Cancer 
& the Crab; Leo & the Lion; Virgo m the 
Virgin; Libra & the Balance; Scorpio m the 


Scorpion; Sagittarius the Archer Capri 
cornus the Goat; Aquarius the 1 1 5 
be rer; and Filces ze the Fiſhes. | . 


Tyro. Pray, Sir, inform me why the ancient 
aſtronomers affixed ſuch images as the Ram, 
the Bull, &c. to the 12 Signs of the Zodiac. 

Philo. It is not eaſy to give a poſitive anſwer 
to your queſtion; but there is great reaſon to 


ſuppoſe that they were placed as Hieroglyphics 
of the ſeaſons of the year, alluding to che an- 
nual courſe of the Sun. 


Thus, Aries, Taurus, and Gemini, 3 
March, April, and May, the ſpring quarter ot 


the year, w hen Lambs, Calves, and Goats {the 
latter generally bringing forth twin kids) are 
produced, 


Cancer, the Crab, which creeps both ways, 


repreſents the creaſe and decreaſe of the Sun's 
decli ination, to and From the ſummer lol ſtice, 
in June. . 


Leo, the Lion, intimates the raging keat of 
the fun in July, w hich the ancients compared t0 
the furious nature of that fierce animal. | 

Virgo, the Virgin, with a ſpike or ear of com 


Libra 


i 
„ 
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Libra, the Balance, is diſplayed in September, 
to intimate that the days and nights, at the au- 
tumnal Equinox, are equal in all parts of the globe. 

Scorpio, the Scor pion, a noxious anim 117-19 

Jlaced as the Hieroglyphic of October; becaiſe, 
at that ſcaſon, diſe cales of various kin ids too often 
rage. N 

Fagittarius us, the Archer, marks Nov ewer, 
ag the proper tune for hunting. 

Capricornus, the Goat, by its ell im bing vp the 
rocks, iS pl: ced as an emblem of December, 


when the ſun, at the winter ſolſtice, begins to 


aſcend again towards the Equincctial. 


Aquarius, the Water-brareY, Vith his urn, 


repreſents January, V New ruin ; are frequen 


nt 
Piſces, the Fiſhes, are einble ns of ch © ft 3 
fſcaſon, which began in che Nil e during the 
1 month of February. 333 Wi ring 
N. B. The Ecliptic cuts, ents The” -- 


Equator, or Equinoctial, at the two points, Or 


ſigns, Aries 4 and Libra , Viz. on the 200 of 

3 March, and the 22d of September, N. S. on 

E which days the ſun is in the Equator, 5 has 

no declination, either N. or S. and the days and 
nights are then equal to all the inhabitants on 


the globe, as you W mW plainly ſce bi y © and 1 


3. Of the Br AZEN Murr AN. 
8 What; is the Brazen Meridian? 


Philo. The Brazen Meridian is another great 
circle, which divides the Globe into two equal | 


parts, called the Eaſtern and Weſtern hemi- 


ipheres, whoſe poles are in the Eaſt and Weſt + 
— pon: 
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on winch the Globe itſeif 1s hung, or turn 


either N. or S. from the Equator: 
tude of a place is the ſame as the elevation | 
the pole above the Horizon. 
figure, or r number, the Horizon cuts the Me: 
ridian | 
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points of the Horizon. It is repreſented by 
Yais hoop, whIch ſurrounds the Globe, 
from N. to S. and divides the Equator into: 
equal parts, viz. the E. and the W. and is that 
round Upon its axis, the extremities of wht ch 
are called the poles 

T yro. How i is the Brazen Meridian mark, 
or divided? 

Philo. Like the Equator and Ecli pt c, into 
360 deg Tees ; but with this difference 
vide d into 4 nineties. 

Tyro. In what manner, pray? 
hits. From the Equator tow ards the N. and 
8. Pole, the Meridian is marked with a cypher 


over the Equator, thus (0); and on each fide, 


CS It 15 US 


with 10, 20, 30, 40, 50, 60, 70, 80, and go, 
which ends in each pole. 


each pole to the Equator on the other half cf 


Then again, from 


the Meridian, is marked 10, 20, 30, 40, &c. to 


90, which ends in the Equator. 


-.-Tyro... Then | plainly perceive by this, that as 
many degrees as one pole is elevated or raiſed, ſo 
many ; degre es will the Contrary pole be depreſſed ed. 

Philo. * our notion is very juſt. f 


Tyro. But Pray, what is the principal uſe of 
this circle? 


Philo. The an Meridi: an. 3 you the 
latitude of places, and their difterence of latitude, 
for the lati- 


That 1 18, whate' 
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8 ridian in, ſo many degrees 1s the pole derte 
uhich is the latitude, as you will more plainly ſee, 
BY hen we come to ſpe ak of latitude and longitude. 


| 4. Of the HoR17oNn.. 
Tyro. What ; is the Horizon? 


Philo. The Horizon is that great circle which 
divides the heavens and earth into two _ al parts, 
one called the upper, and the other the lower 


Hemiſphere, whoſe poles are in the 4. ah 0 
Nadir. There are two ſorts, the one called th 


ſenſible or apparent, the other the rational or 


real Horizon. 
Tyro. What is the ſen6ble Horizon? 


Philo. The ſenſible I Torizon is that which di- 


vides the viſible A of the nee from the in- 
viſible; and is that great circle which we ſee all 


round us (ſtanding upon any bill, or at ſea) juſt 
in the points where the heavens and earth ſcem 


to meet, or to be joined together. 
 Tyro, What is the rational Horizon? 


Philo. The rational Horizon, is that which 
paſſes through the centre of the earth, and di- 
| vides it (as was ſaid before) 1 into the upper and 
lower Hemiſphere. | = 
his rational Horizon is repreſented by 


that broad wooden circle, lying with its face 


upwards, having two notches cut in it, one in 
the N. and the other in the S. part, in which 
the Brazen Meridian is ſlipt, or moved up or 
| down, at pleaſure: the poles of the Horizon are 
| the Zenith and Nadir. . 
| Tyro. Pleaſe to give me a further deſcriprion 


of the Horizon? ? 


D * Philo. 
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"Phils: If you uſe Senex's Globes, as improved 


by Martin, the Horizon Plate will contain om its 


TRE five circles 
The eCircle that Is next the clobe hows 

the Ar imuth, & c. 

2. The ſecond circle is tha t of; Amplitude, Ke. 

3. The third circle contai ns the 32 points of 
the Mariner's Sls a 

. The foürth is that of the Months and 
Days throughout the Near. . 

7 The fifth circle is the Ecli ptic, and con- 
tains the marks, na mes, and figur res of the 12 


Signs of the Zodiac. 


Tyr. Sir, I think you kindly 1 Pray ell nie 


now the uſe of the Horizon. | 


Philo. The Horizon ſhews the riſing and 
ting of the ſun, length of days and nights 400 
the riſipg a and ſetting of the ſtars in any latitude; 
together with the Azimuth, Amplitude, Alma- 


| canther, &c. of the ſun, or any ſtar, and the point 
they rife or fer upon, &c. : 


5. Of the Cokunks. 


i Tyro. Pray, what are the Colures? 
Philo. The Colures are two great circles, Cut 5 


| ting the Fquator at right angles, and paſſing 
through the poles of the v orld. 


The Solſtitial Colure! 18 chat great Circ le whi ch 


. The modern globes 1 only tay”: circles on the 
Horizon; that next the globe ſerving for both the 

muth and Amplitude. The ſecond contains the points of of 

the compaſs. The third is the Ecliptic. The fourth the 

| months and days; and, on lome globes, the Saints' Daz 5. 


patics «} 


. 


| 
1 


to the Equator. 
J). Pray tell me the names of the Tt 
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paſſes through Cancer and Capricorn, ihew ing 


Winter and Summer. 


The Equinoctial Colure paſſes through Aries 


and Libra, and ſhews the Spring and A tum. 
And, now, having given you a ful deſcription 


of the great circles; I propoſe to deſcribe the 


Icfler, and ſhew you more of the nature of the 


E globe, and the ey belonging to ir 


ES: 


1 —_— 
— — — — ——— — — 


PIALOGUE VI. 
Conceming tbe leſſer Circles of the 8 ha” con- 
ib, ly called Parallel Gre: WO 


SECTE 1; 


rem 


Tyra. V HAT do YO! mean by the leſſer or 


parallel circles 


Philo. All ſuch circles as do not diy vide Or cut 
the g globe! into two equal parts, but that cut off 


any ſegment, or part, lets than the half, are le Her 


Circles? LL 


Tyr. Why are they called parallel l 
Philo. Becauſe they are 915 Ache 


circles. 


. 1. 07 the TROPICS. 
Tyre. Pray, which are the Vropic Circ! les? 


Philo. Look for the ſign Cancer on the globe, 
and you will find a circle drawn with a double, or 
dotted, line from thence round the globe, parallel 


Wk „ 


—— 


eve bg here | 


Philo, They a are the Tropics J and Polar c ircles, , 
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to the Equator, which is called the Northern Tro. 
pic, or Tropic of Cancer, being 23% degree: 


from the Equator northw ard, ſhewing "the Sun“ 


greateſt northern declination. Then looking 
tor the hgn Capricorn, you will find the lame 


ſort of circl 05 W hich 1 is called the Southern T7: 


pic, being a o 235 degrees from the Equator, 
and ſhewin 0 hb ſun's greateſt ſouthern decli na- 
tion, or departure from the Equinoctial. 


2. Of the Por AR CIRCLES. 


Tyra. W hich are the Polar Circles? 
Philo. They are two ſmall circles, lying nc ar 


the poles (viz. 233 degrees diſtant from ther) 
drawn alſo with double lines: that on the N.! 


called the Arctic circle, and that on the S. the 


Antarctic circle. They are called Polar Circles, 
from their bei! ng deſcribed by the revolution of 
the Poles of the Eclipt tic, round the poles of 


rae world, at 23 degrees, 30 minutes, diſtance 
from t them, by a ret rograde motion, in 25929 


Voars; occaſioned by the preceſſion ol the E qui 
noxes, 50 ſeconds every year. 


T 577. Pray, what is their uſe, or - what do we 
earn from n ? 


Philo. All thoſe inh 3 that live under 


theſe lincs have their longeſt day juſt 2 4 hours 


long, and their longeſt night the ſame (fave 


-- ne benefit of twilight, which is but trifling.) 
If you 80 further "towards the poles, | their 


days are 2, 3, and 4 days, or 2, , 4, or 6 


months long, as You will | ind dem onſtrated in 


the problems. 


| Ty U. 


4 


1 


3 


S F © 2 


| | | celc: tbed 


DESC CRIPTION F THE GLOBES: 
Tyro. Surpr. ſing! ls to {ee th oe 

having heard of ſuch things, but: A Gat aus 

upon them as oe Hes. 5 
Philo. You may depend upon the truth of it, 


and will ſoon fee the reafon. Put, now, We 
will ſhew you the N clonging to the 


2885 5. 


SECT. IL 
07 the Appenoante pelonging 70 the Globes. 


. 7 HAT do you m can by Appen- 
dants? 


Ppiio. Appendants are in ſome ref ſpecs the 


ſame as Appurtenances, being ſuch neceſſary 


things, botn moveable and inmoveable, - as 


3 belong to globes ; the- principal. 00 chick „ 
E v hich are as s follow: : = 


. F the Hour Circle, and Index. 
Tyro. Pray what is the Hour Circle, and its uſe? 


Philo. The Hour Circle, called alſo the Ho- 
F rary Circle, or Dial-Plate, is a {mall circle of 

braſs, divided into 24 hours; the upper 12 
repreſents noon, and the lower 12 nudnight. 
It is ſcrewed on the meridian round the 7M; - 
pole, and on the pole it{elf is placed the rs 


or Hand, w hich turns round w uh the globe.” * 


= For ths rente conveniency of elevating the 1 | 


. 


g Pole, and view ing the New Diſcoveries, the modern gloves 
| have the Hour Circle placed on the ſurface of the globe, 
under the braſs meridian, and not on the meridian, a as 5 above : 


D6 5 : Irs | 
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Its uſe is to tell the time of the riſing and 
ſetting of the ſun, or ſtars, in any latitude ; 
and what o'clock it is in any kh of the 


* orld, Ke. 


4 Of the Quadrant of Altizade: 


Ty 70. TO what 1s the Quadrant of Altitude? 
Philo. This is a thin piece of pliable brafs, 


divided. into 90 degrees, anſwering to the de- 


grees of the equator, beginning at the lowcr 
end with (o) and proc eeding to 10, 20, 30, &c. 
till we come to 90. At which figure it has, 


nut, which flips upon the meridian at pledfure 


and; is faſtened thereto by a ſcrew. 
Tyro. Pray, v hat 1 is the chief uſe of this Ap- 


pendant. 


_ Phils, Its uſe. 1 is to tell the height of: the ſun, 


or ſtars, at any hour, and w hen they are due 
E. or W. Alſo the diſtance of the ſtars from. 
one another, and the diſtance of one place from 
anot! her on che terreſtrial globe, &c. KC. Ne. 


3. Of the Semi-cire . 


Tyre, What i is the Semi-circle of poſition? 


_ Philo, It is a thin piece of braſs, ed 
nto 180 degrees, anſwering to one half of . 


Eau uator. Alx may be called a double quadrant 
of Altitude, but is uſed me in ſome particu- 
Jar problems, the Quadrant, or Horizon, in 
general, ſupplying its place. ; 


4. Of the Nautical Box, or Mariner $ Comp: aſs. 7 


8 þ ro. What | Is the Nautical Box, and its uſe? 
Phils. 


DESCRIPTION OF THE GLOBES. 61 


Philo. This is an inſtrument uſed in naviga- 


tion, having the 32 points of the wind marked, 
or drawn, on a Card, and a needle being touched 
with the load-tone points always northward. 
This Compaſs is ſometimes fixed in the bottom 


of the frame, under the centre of the globe, for 


the purpoſe of placing the globe in a right poſi- 


tion; viz. ſo as for the four cardinal points of 
the Horizon to be di rected towards their correſ- 1 
= ponding points in the heavens. | 
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LEE J. III. 


Concer ning the differ my Name: of the Sete ET 


cording 70 ils eren Pejtion, or S114, ation. 


E Tyr. H T & you mean by the Sphere s. 
A having different names, according 


to its poſi tion? I do not underſtand you. 


5. Obſerve. then. There are 3 ſorts of 
Spheres; VIZ. 4 Parallel, 8 t, and an OBD. 


que Sphere. „ 
1. . Parallel Sphere. N 


tt 0 Paral] Ic Sphere is ſo called, becauſe 1 
it the ne coincides, or is parallel with 


the Horizon. 2. The Pots are in the Zenith 


and Nadir; hat, 18, one pole is right up, and 


the other right underneath. 
Properties of this Sphere. 


The: inhabitants of this Sphere are thoſe chat 


live under che polcs, who have but one day 


and 
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and one night in the year. This day conti. 


nues fix months, while the ſun paſtes through 
fix of the ſigns of the Zodiac; and the nig ght 


ſix months, while he paſſes through the other 
Hi. Ihe day to thoſe who live un acr the 


North pole beging when the ſun enters Aris 


and continues till he reaches Libra; w hen mig} 


commences, and continues the 10 11x month. 


Thoſe who live under th 1e South pole FXPErienc 
the direct contrary, it being day with them ben 
it is night with the former, and vice 225 . But 


A 


both enjoy a long continuance of twili ight, moth 
after the ſun has departed, and before he a appe 
Tyro. Pray, Sir, what do the polar inhabitants 
{ if there be any) obſerve with eee to chef ſu 4 
moon, and ſtars? . 


Philo. 1. They ſee the fn fa half the year, 


| moving continually round above the Horizc Ty. 


in a ſpiral line, the firſt round ſkimming the 


{kirts of the Horizon; the ſecond higher, and 


fo on, till by 90 revolutions he has reached the 


Tropic, his utmoit declination ; after which, by 
go more revolutions, he again reaches the Hoti- 


FO, and then their long winter's night begins. 


hey ſee the moon during their ſummer's 


5 Pic only as a white cloud in the ſky; and in the 
winter, during her ſecond and third quarters, 
ſhe moves as the fun did, round and round for a 
continuance of ſeveral days without ſetting; 
being a fortnight above, and a fortnight under 
ne Horizon. 


. They can only ſce that 3 of ſtars 


bet cen che Pole and the Equator, the feu cit 


Teen 


ſeen by any of the inhabitants of the earth. 


V During half a year they ſee none, (the 
ſtars being ſwallowed up in the ſuperior 


light of the fun) and their view of them is but 
Mort in the winter's night, by reaſon of the long 


twilight. Jo them the ſtars never et but 

move in circles parallel to the Horizon, keeping 

aluays the ſame altitude. The plan ts are half 
their time above, and half below the Horizon. 


. A Right Sphere. 


A right Sphe re is ſo called, becauſe under 


itt th Equator cuts the Horizon at right angles 
The poles will lie, or be in the Horizon. 


z The Equator Will be in the Zenith and - 
Nadir. 


Properties of this Sphere. 


The inhabitants of this Sphere arc thoſe who | 
live under the Equinoctial Line, or Equator, 


and have their day s and nights always equal; 


7/2..12 hours each; becauſe not only the Equa- 


tor, but alſo all the Parallels are cut into two 
equ al parts by the Horizon. And therefore as 


the un s diurnal arches are e equal to the noctur= 
nal, cach day mult be equ nal Ot the night, VIS. 

1 hours each;--. 
Tyre. How: do the ſun, moon, and ſtars ap- 
pear to the inhabitants under the Equinoctial. 
Philo. The ſun riſes and ſets nearly perpendi- 
cular, nor can he have more than 23 degrees, 
30 minutes, eicher North or South amplitude. 


"He |-- 
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He comes to the meridian with the ſame degree 
of the Equator with which he roſe; and hence 


there can be no alcenſional difference. He is 


half a year on one ſide of their Zenith, and as 


much on the other; paſſing over their Zenith Þ 


twice a year, v22. at the Equinoxes. 

With regard to the moon, there is nothing 
uncommon, or different in her appearances 
from thoie in an oblique ſphere, except her 
riſing and ſetting nearly in a perpendicutar it 
rection like the ſun. 

But here is a glorious diſplay of all the ſtar 
in the heavens, from pole to pole; all of then 
riſing and ſerting perpendicular to the Horizon, 

except the pole ſtars, which lying in the Horizon, 
are rendered inviſible by the denſeneſs of the 

atmoſphere. The twilight is ſhorter in this 
ſphere than in any other, for the fame realon 
that 1 It is ſhox reſt with us at the Equinox. 


3. An Obli lique Sphere. 
An Sl Sphere | is that poſition of the g 


which all the inhabitants of the earth, b 
thoſe under the Poles and Equinoct al, enſoy; 


and is ſo called, becauſe under = the Equator 


cuts the Hor! 1ZON obliquely. 
Properties of this 8 8p 


1, Ihe pole is clevxated to any degree leſs 


than 90, the axis of the carth always making an 


acute angle with the Horizon. 


2. All the parallels to the Equator cut the 


1 lorizon obliquely, m 5 the diurnal greater 


7 


3232 — — 7 4 


„%% 
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or leſs than the nocturnal arches; and conſe- 
quently producing an incquality in the days and 
nights, which are never equal but when the ſun 
is in Aries and Libra, which ha appens in March 
and September, when he moves in the Equator, 
making equal days and nights to all the inhabi- 
tants of the earth, except thoſe under the poles. 
3. The inhabitants of this Sphere, who live 
whhout the tropics, never have the ſun in their 
Zenith; though they may ſometimes ſee the 
moon there, on account of her latitude: but 


under the tropics the ſun is vertical once, and 


to every place between the tropics and the 


Equator twice every year. 
4 The ſtars riſe and ſet obli quely in this 


polition; and the nearer the obſerver is {ituated 


to the Equator, the greater number of them will 


be viſible. The length of the twilight is longer 


or ſhorter in this poſition, according as the lati- | 


1 tude i is greater or leſs. 


5. The moon, when at full, being always | in 
an oppoſite ſign to the ſun, muſt, in ſummer, 
be in the winter ſigns, and conſequently make a 
ſhort, low courſe. But i in winter ſhe will move 


through the ſummer figns, making a high, long 


circuit; Which is of ns ule. in that Grcary 


lealon, 


SECT. 
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SECT, Iv. 


Of the differ ent Names of the Inhabitants of the 


. with reſpect to their Situalion. 


Tyra.” OU have already explained to me th 
three different poſitions of the Aer 
pray, What do you mean by the names of the 
 teveral inhabitants? 

Philo. Without any regard to the Aike de 
poſitions of the Sphere, theſe inhabitants have 
different names according to the ſeveral meri- 
dians and parallels of latitude they lie under, 

7yro. Pleaſe to tell me their different names. 

Philo. There are 6 different kinds of inhabi- 
tants; 1. Antoeci. 2. Periceci.: 3- Antipodes, 


7 4. Amphilei. 5. Periſcli. And 6 . Heteroſcii. 


1. Of the Axrorel. 


The 3 or Antœcians, are thoſe inh a- 

bitants that have the ſame longitude with us, 
that is, lie under the ſame meridian ; but they 
are as far to che S. of the Equator, as we are to 
the N. i 
© Þ hetr Properties. 

1. Their hour is the ſame as ours, it being 
noon, &c. with both at the ſame time. 2. 


dea. 15 And 3. Their ſummer | is Our winter. 


Of the Prklorcf. 


Te 8 are thoſe that lie 3 the 


ſame parallel of latitude with us, on the 0 
| | 1e 


Their days are equal to our nights, and vice 


2 n 
— * 3 
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E {de of the Equator, only are diſtant 180 de- 
E worees of longitude 3 viz. a ſemi-circle. : 


Their Properties. 


1. They have contrary hours; it being noon. 
with them when it is m iqnight with us. 2. 
Their days and nights are of the ſame length 
as ours. 3. Their ſcaſon, or time of the year, 
zs allo the lame as with us. 


I; Of the Avriroprs. 


The Antipodes are ſuch inhabitants as ban 
the lame latitude S. as we have N. but differ 
80 degrees in longitude. That is, they and 


vue have oppoſite Parallels, and — meri- 
dians. bs 


47 heir Properlic ies. 


Their N 18 direaly the reverſe of ours, 5 


- b ng noon with them, when it is midnight 
„ WW vith us. 2. Their longeſt day is our ſhorteſt 
day, and their longeſt night our ſhorteſt night. 
oF And 3. The four ſeaſons are contrary, their 
E ſummer being our winter, &c. c. 
Dm. It is wonderful indeed ! I have often 
Tall - heard, it is true, that there are ſuch perſons as 
2. WW valk with their feet to our feet (that is, go with 
ce. their heads downwards in reſpect of us:) pray 
IE ze not the Antipodes this fort of people? 
Philo. They are, and however ſtrange it may 
= leem, it is certainly true; and this you will: 
he 


1 calily ſee, when you come to the problems, if 
me you will have but a little Patience. 8 


7%. 
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Tyro. Sir, I am obliged to you, and will he 


content till then. Pleaſe now to tell me con- 


cerning the other three kinds of inhabitants? 
Philo, They have their names from the Gif. 
ferent Pons of their thadows, 


4. Of the Avpnrsctt. 


They are 50 called, becauſe their ſhadows are 
caſt different ways, at noon day, at different 


times of the ycar; that is, their ſhadow ſorne- 
times points to the North, and ſometimes 10 


the South. Therefore, it is eaſy to perceive 


that theſe people live in the Tori id Zone, chat 
is, between che Tr opics. 


55 of ihe Prarscir. 


Theſe are is called becaufe their 8 g 


quite round them. Such are the inhabitants 


that dwell within the Polar Circles, that is, from 


664 degrees of latitude to 90, where the ſun for 
part of the year never ſetting, but moving round 


the Horizon, makes the ſhadows of che people 


likewiſe move around them. | 


6. Of the Herznozr. 


They are ſo called, as having their Grader 


caſt but one way, chat! is, either always towards 


the N. or always towards the S. 


Theſe are ſuch as live in the Temperats 


. ; that is, between the Tropics and the 
Polar Circles. „ Thole in the South Temperatc 
Lone have their ſhadows caſt always! louthw par 
| an 


3 ˙ 
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and thoſe in the North Temperate Zone have 
their ſhadows always caſt northward, as in 


England, France, Spain, and molt other parts of 
Europe. 


_— 


— 


„ T V. 
of the ZONES, and CLIMATES. 
Is Of the Zones. 


Tyre, HAT do you mean by the one 


Philo. A Zone, or Girdle, is a tract, 


or hoe; that ſurrounds the farkace of the carth, 8 


as a Belt, or Girdle, does the body. 
Tyr. How many Zones are there? 


Philo. Five; viz. One Torrid Zone, two 


Temperate Zones, and two Frigid Zones. 
Tyro. You gave me an account of their diffe- 


rent ſituations in the laſt ſection; be pleaſed, 
nov, to tell me their extent, that 1 may have a 


better idea of the diviſion of the globe. 


Philo. You remember that I told you from 
the Equator to either Pole 1s 90 degr ees; there- 
fore, from the N. to the S. Pole is 180 degrees. 


: Obſer ve then, 


1. The Torrid Zone exrends from the Equator | 


to the T ropic of Cancer northward, and to the 


| Tropic of Capricorn ſouthward, 232 degrees 
| each way, viz. 47 degrees in all. | 
| 2. The Temperate Zones endend themſelves 
from the tuo Tropics to the Polar Circles on 
both ſides of the Equator; each of them con- 2 


e 43 e or $6 degrees together. 


— 8R8äͤ ä ? ˙ ß 


2 en ů 


3. The 
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The Frigid Zones extend from the Polar 
Circles to the Poles, being each 2 335 degrees, or 
47 together; for 2345, 43, and 23, make 90 
degrees; the diſtance from the Equator to 
either Pole. Or rather thus, the Torrid Zone 
contains 47 degrees, the Temperate Lones $6, 


and the Frigid ; 47, in all 180 degrees. 


Tyre. Sir, I thank you for this explanation; 
it is very ealy to be underſtood: pleale, now, to 


tell me what you mean by the climates? 


2. Of the CLINATIS. 
Philo. Climates are tracts, or circles upon the 


ſurface of the globe, parallel to the Equator, of f 
ſuch a certain breadth. that the artificial day in 


each (viz. from ſun-riſe to ſun-ſet) exceeds 


that in the next climate nearer the Equator by 


half an hour, till you come to the Polar Cireles, 


and then, indeed, the day encreaſes in cach Cli- 
mate by one entire month. 


Tyro. How many Climates * are there that 
differ by the half hour, and how many by the 


5 entire 3 


Philo. There are 60 Climates: in all; Viz. 30 


on each ſide of the Equator, called according ly 
North and South: of theſe 60, 48 extend from 
the Equator to the Polar. Circles and each dit- 
fers by half an hour. And t! e 2 
are contained between the Pol Circles and 

the Poles, cach differing « one entire month from 
the other. PO 


* Great Britain extends * the 5 of the gth to 


about the middle of the 13th North SUMIET viz. about 
four cli mates. 
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DIALOGUE VII. 


11 Wn Explanation of the moſt common Terms uſed in 
q eee and Aſtronomy, 


6 . 5 


7 0. you have, Sir, given me a very clear 
| and ſatisfactory account of the nature 
| and propertics of the globe: I will now treuble 


pou to explain the terms to me; for what can 1 
do, till I know the ſignification of ſuch words as 
ü * uſed in the ſcience. 


Philo. It is very true, and I will explain them : 


3 5 well as I am able; and „Pray, be careful to get 
i them by heart, though not juſt in the very words 
Luſe, yet ſo as to know the meaning of them, 
and the practical part will then caſily follow; for 


| the want of this is the chief reaſon that maſt : 
E learners are ſo deficient in what they undertake. 


Tyro. You may depend upon my care. 


Philo. Very well; Jam ſatisficd, in hopes of 5 


3 your keeping your promiſe. 


Explana tion of the Ter MS. 
E 4 7 over our head. 


nt directl y, Or diametrically  OppotIre to the 


# Lenith. 


een e 


Zenith, is that point of the heavens t bat is. 
2. Nadir, is that point right under our fret, 
b x; Zenith Diſtance, is the number of de- 5 


grees that the ſun, or any ſtar, wants of 90 dee 
grees, when they are upon the meridian, r 


2 Abd | 
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— —— ͤ 


Altitude is height. Meridian Altitude js 

che green Altitude, or height, at 12 o'clock, 
5. Declination, is the diſtance of the fun, or 
any ſtar, from the Equator or Equinoctial, 


counted on the Brazen Meridian in degrees, 
and is called North, or South, according to the 
fide of the Equinoctial on which the declim- 
| tion 18. 


6. Right Aſcenſion, is an Arch of the Equi- 


noRial, contained beewein the ſign Arics , 
and the degree of the Equinoctial that is cut 
by the Brazen Meridian, when the ſun, or ſtar, 


is brought to the Meridian. 

I 0 Gblique Aſcenſion, is that Arch of the 
Equinoctial contained between the ſign x, and 
the degree of the Equinoctial, which is c ut by 


the Horizon at the riſing of the ſun, or ſtar. 


8. Oblique Deſcenſion, is juſt che reverſe, 


ing that Arch of the Equinoctial, contained b bo 


tween the fign Arics and the degree of the Equi A 


noctial, that is cut by the Horizon, at the ſerting 


of the ſun, or ſtar. 
Aenne Difference, is the difference 


of degrees, between the right and oblique Aſcen- 
lion, which converted into time, by allowing 5 
| degrees for every hour, ſhews. how much the 
ſan, or ſtar, riſes, or ſets, before or after fix. That 
1s, ſubſtract the leſs from the greater number, 


and the remainder will DYE the aſcenfional dit- 


| ference. 
SO Amplimde, 1s an Koch of 1 Horizon 
ed between the true E. or W. 85 and 
That degree of che Horizon Where the ſun or 


{l ars 
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gars riſe or ſet, and is ca! led North, or r South 
Amplitude, accordingly. 
E 11. Azimuth, is in effect the ſame as Ampli- 
tude, ſave only with this difference; that whereas 


e mplitude is only at riſing and ſetting, Azi- 


muth ſhews the diſtance from the E. and W. 
points, at any time, when che ſun, or ſtars, are 
above the Horizon.“ 

12. Almacanthers are circles of Alritude 
paſſing through every degree and minute of 
3 2 Meridian, parallel to the Horiaon. 

; Elevation of the pole, is the ſame as 
q Latitude: There are three ſorts, viz. 

E 1. Latitude of a place, is its diſtance from 
the Equator, either North or South, numbered 
in Degrees on the Prazen Meridian: or, in other 
| words, it is the Elevation of che Pole above the 
Herzen. 5 
| 2. Latitude (it in Navicution) 'S the difance a 
| of a ſhip from the Equincctial, counted on the 
Meridian. So that if a {hip fails towards the 

| Equinoctial, ſhe is ſaid to depreſs the pole; 


and, if ſhe ſails from the Equinoctial, the is 
' bid to raiſe the pole. . 


5 ® Notes * is not expreſſed alike in all autdors. 
Some call it always North or South Azimuth, and reckon the 
Azzmuth from theſe two points ealt ward, or weſtward, Others 


reckon it from the E. and W. points, either northward or 


wuthward, which, I chir k, is beſt, theſe being the two points 
that Azimuth is neareſt to in our, or any leſſer latitude, at 
any hour: however, it matters not which way you reckon, 
it you mind this one rule; ſappoſe J ſay, the ſun has 60 de- 

grces Azimuth from the N. ealtward, it is the ſame as If K 


lay he has 30 degrees dximuth from the E. northw ard. See 
PROBLEM XXII. | 


E. oy + 1a. 
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3. Latitude of a ſtar, is its diſtance from 
the Ecliptic, being an arch of a circle of 
longitude, reckoned from the Ecliptic towards 
its pole either N. or S. 
14. Longitude js alſo of three forts, VIZ. 
1. Longitude of a place, is an Arch of the 
Equator, intercepted between the firſt Meridian 
on the Equator and the Meridian of the place,” 
2. Longitude of a ſtar, is an Arch of the 


Ecliptic, counted from the beginning of Aries, 


to the place where the ſtar's circle of longitude 


croſſes the Ecliptic; ſo that it may be laid to 


be the ſtar's place in the Ecliptic, counte 


from the point Aries, which cannot excced 100 


degrees from the Equinodtial point. 
J. Longitude (in Navigation) is an Arch of 


the Equator, contained between the firſt Ment 


5 Gian and the Meridian the wir is on. 


* Note, The a of Fate Aitrert accondiiie as you 


ſix your firſt Meridian. Thus, upon ſome globes, Jody 
is 23 degrees E. longitude, on others 20, Sc. and on all 
Senex's globes 18 degrees E. longitude from the firſt Meridias. 
For ſome place their firſt Meridian at Gratioſo, others M 
Teneriff, and Senex at Ferro. But this matters not at al]; 
when you know the difference (as you will ſoon learn th 4 by 
practice) you will know how to work by 5 and have the 
| 1 accordingly. | 


N. B. In reckoning Wake de from Takin you v will find 


x at 18 degrees from Aries eaſtward on Senex's globe, a cypher(?) 
on the lower part of the Equator, under the meridian 6t 
London, and there begins the longitude from London, v. 


Longitude extends 180 degrees caſtward, numbered by 1% 
20, 30, Cc. No longitude exceeds 180; for 181 E. is more 


pr Pay 179 W. longitude. i 


. 
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Tyro. I humbly thank you, Sir, for theſe de- 
 finitions, which when well underſtood, muſt 
render the uſe of the globes very eaſy. 
| Phils. Indeed, my dear pupil, there can be 
nothing hard in the practical part, when once 
| you have a tolerable notion of what I have 
| thewn you. 
| But, becauſe I would have you underſtand 
yet more, I have inſerted the following tables 
| (which are not to be found in any other ſmall 
| treatiſe Jever ſaw) that you may not be at a 
loſs, when you work any curious problems, but 
may be able to refer to them, both for inſtruc- 
tion and confirmation. 


> | W. 


* 
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8 E C „ 1. 
Cuilainiug four TaBTLTS {hat are not only uſeful, 3 
tut indiſpenſably neceſſary to the right Under. 
ihe Globes, vig. : 


 ftanding 1 be Uſe of 
FABLE . 


A T. BLE of the Latitude and Longitude of the 


1 remarkable Places, from the lateſt O!fer- 


* {IONS 


Places. 

O 
Adrianople, Turkey i in Europe 42 
Aix la Chapelle, in Weſtphalia 50 


Aleppo, Syria, in Aſaa 35 


Alexandria, Egypt, in Africa 31 
tern vl Holland (aud ca- 


5 pita!) . 82 
eee in Rua „ 8 
Babylon, 1 in Chaldes (called Bag- ; 

© at * | 4 33 | 


Barbe does, i in the Weſt Indies 13. 
Be 


B. ann Via k Eait Indies 5 Bs TR | 
Berlic, Upper Saxony, in Ger- Bs 
Bologne, Picardy, in France Fo 


Boſton, 3 America 42 


Bota ny Bay — "5 x 43 
Briſtoh in England = <1 


5 Cadiz, Andaluſia, in Spain 8 2 | 


Cairo, Egypt, in Africa = 


Calcutta, Bengal, in the Eaſt * 


Indies 02: 
Candia, in the INand of Candia 35 
Canterbury, in ent ol 
Canton 1 in China = 23 


" Ca andy in the Iſland of Ce -#F 


Latitude, 
oN. 
4558] 
450, 


11N. 


2 3 i | 


34N- 


Lon gitude, 


E 


Places. : Latitude. 
0 | 5 2 
Cape of Good Hope, Africa 34 298. 
Charles- Town (Carolina 
N. America 32 45%, 
Cochin, Eaſt Indies 9 $0N; 
Con! tantinople, Romania, in 
| Turkey (and capital) 41 ooN. 
Copenhagen, Zeland, in Den- 
mark (and capit V 41N. 
Corinth, Morea, in Turkey 37 300. 
Cork, leinen 51 54N 
Cracow, Poland %%% 
Cremona, NA! ns, in Italy: - =: 45-10: 
Cyprus Maud, in the Lawn 35 ON. 
Dublin, capital of Ireland - 53 21 
Dunkirk, Flanders DS. $1 | 02 N. 
Edinburgh, capital of Scotland | 58 N. 
1 Epheſus, Natolia, in ala * oN. 
Florence, Italy 5 5 - 43 46N. 
Frankfort, an the Main, ir in Ger- 55 
| way, 6̈„I„ ow: A $8> 
Gibra! tar, „ in b Vain 36 obN. 
Glaſgow, in Scotlaad = 55 $g2N. 
Hague, in Holland = Ko 82 aN 
Hanover, Saxony, in Germany 52 32 
Jcrufalem, Paleſtine, in Ail ſia — 31 55 N. 
Kon! ingiburgh, Pruſſia in } Po- OS 
land - — — | - 54 43 N 
Li na, in . in 8. America 12 818. 
Lion, capital of Portugal = BN. 42N, 
ondon, capital, or metwopo!is, „ 
of England „„ 51 32 N. 
Madras, Coromandel, Eaft- Indies 13 ON, 
Madrid, New Caſtile, in Spain 5 
48nd capital) - 40 25 N. 
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Longitude, 
n 
F 
28 58 E. 
tz 466. 
23 0E. 
8 23 W. 
19 55 . 
10 32E. 
J 80. 
6. o1W, 
2 27 E. 
3 O W. 
| 27 35E. 
8 40 E. 
1 
4 23 E. 
. 
3 . 
21 3E. 
76 4 W. 
9 og. 
o o 
80 33E. 
| 3 20 W. 


| 


3 
- 2 g 


e's 9 ee 
e e ee LIC. K 


„ 
ar, 


Jong. 0? 1 27 


; Greenwich Obſervatory, Kent, England, lat. 
E. of St. Paul 5, Latin? 
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Places, Latitude.| Longitude, 

O ? 0 „ 
Malta, near Sicily, in the Me- - = 
diterranean _ = 35 Nn 346. 
Mexico, N. Ameriea 19 FAN. too oo, 
Moſcow, Ruſſia „ 68 Fkk. 
Nankin, or Nanquin, in China 32 oN. 118 35k. 
Naples, in Ita7ß 40 IN. i 19 . 
St. Omer's, French Nether] ands 50 . 45N.| 2 20. 
Panama, S. Am erica 5 8 43N.| 80 14 W. 
Paris, capital of France, VCC 
| Pekin, i id d ĩ 439 4N11F6; 05; 
_ Peterſburgh, the capital of Ruſftia 65 oN. 30 25 E. 
Philadelphia, N. America — 39 57 N. 75 c8\V. 
Port Royal, Jain HCA» 18 OOoN. 77 o 

Prague, capital of Bohemia, in 2 | | 
German „„ $0. eee e 
Preſburgh, in Hung gary „ 48 Nn zk. 
Quebec, i in Canada, N. Ainerica 45 55N.| 69 48 
Rhodes Ifland, Archipelago - 36 oN. 28 oo. 
Rome, capital of Italy. + = 41 FAN. 12 34%. 
_ Stam, in the Eaſt Indies - 14 18N. too 55H, 
Spires, Upper Rhine, Germany 49 oo N. 8 108. 
Stockholm, capital of Sweden 59 20N.] 18 og. 
Dyracule, Sicily = =. — 37 N 15 20. 
Tangier, Barbary, in Africa 37 FN. AW. 
"Thyatira, Natolia, Afäa— 38 28N.] 28 32 E. 
IJripoli, Barbary, Africa «= 32 54N.| 13 10% 
Tunis, ditto -.36--.47N4 19: 16E 
"Venice, I 4 WN. bk. 
Vienna „Germany (capital) 48 iz N.] 16 28K. 
5 Wafaw; the capital of Pola nd 52 14N.} 21 0E. 
York, in England - 54 ooN o 
Vork (N ow) N. America 49 43N 74 OW. 
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$4 - THE USE OF THR GLOBES. 


DIALOGUE VII. 


Containing fame ujrful and neceſſary Problems ct 


the Terreſtrial Globe. 


N. B. 25 ) ſtands for degrees, (” ) for minutes. 


SECT. L 


Philo. 0⁰ 7 fay, Tyre, that you underſtand 
What I have ſhewn you concerning 
the nature of the globes, and the appendants 
that belong to them; and, if ſo, you are fit for 
the follow ing problems: but, if you think you 
are not perfectly maſter of theſe ſubjects, or do 


not underſtand what right Aſcenſion, oblique 
Aſcenſion, Azimuth, Almacanthers, &c. ff 55 


nify, or do not know what the greater or lef!: 


circles are, and the particular uſes of the Me. 
Tidian, Horizon, Colures, Quadrant of Alti 


tude, &c. then, pray, turn back, and read them 
over once more; for you will find that your 


underſtanding theſe will be a great help to you 


in the ſolution of geographical problems. 
Tyre... 1] thank you tor your care; but I un- 
g derſtand them in general very well. 


hide. 1 hen 1 Will 8 proceed to 


 PROB. 


THE USE Or THE GLOBES. 8 
FPR OB. I. 


The Latitude of any Place being given, to reify 


be Globe for that Place: 
DEFINITION. 


Have already told you, that the latitude 1 
I any place is the ſame thing as the elevation 
of the pole above the Horizon; therefore, 
whatever the latitude be, ſuppoſe that of Lon- 


don 51* 32' N. or that of Madrid 40* 25 N. 


proceed thus: 
Turn the pole on which the dial- plate i is fixed 


towards the north part of the Horizon, flipping or 
moving the whole globe backwards or torwards, 
in the notches of the Horizon, till the Horizon | 
cuts the Brazen Meridian, in 51 32 (viz. a 


little more than 5 1) ſo will the globe be recti- 


fied for the latitude of London; that i is, the N. 


pole will then be elevated 3 above the Hao, 
rizon; and London being brought to the Me- 
ridian itſelf, will then be in the Zenith, or right 


up, and at an equal diſtance from all Pane of ” 


the Horizon. 


Depreſs the pole till the Horizon cuts the - 
Brazen Meridian at 40? 25', and you will then 


have the poſition of the inhabitants at Madrid ; 


and turning the globe, till Madrid comes to the _ 
Meridian, you will find it in the Zenith, or top 


3 of the globe, under 40* 2 
| Note. If it were required to rectify the alobs 
for S. latitude, then you muſt elevate the S. pole 


to the given latitude inſtead of the N. pole; 
but this 1 18 better explained by he next problem. 


PROB. 


71 
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P R O B. II. 

The Latitnde and Longitude of any Place Kin 
| given, to find the ſame. | 
Iii, VO are to obſerve whether the longi- 
_ tude be reckoned from London, or 


| from any other firſt Meridian; for on ſome. 
g lobes the firſt Meridian begins at 235 On. 


_ * . 2 . 
398 Ang ed ESL oat. WK; : — LOSE? ++ ood 

+ 

x 

; 


e ot - F — 
OT.) n 88 
e ——— — Rod 


If others at 20, and on Senex's globes at 187 W. 

1 15 55 

1 from London; but, if once you know where 
0 the firſt Meridian is on the globe, it is very 

ee eaſy to know the difference between that and the 

Meridian of London, ſuppoſing it to begin from 

1 another place. As in moſt Engliſh authors the 


tables of longitude are counted from the Meri- 
= dian of London, I here follow the ſame method. 


Seea farther account of e Drarocus 
| 1 5 vn. Seck I. Defin. 14 
* 230 EXAMPLE. 


i There are two certain places; one has 18" 00 
| | N. latitude, and 77 M W. longitude. Ihe 


| other has 34* 29“ S., latitude, and 182 3o' E lon- 
Fi gitude from London ; I demand. what 0 
[3 Ttheleare? 

R U EL E. 


For the firſt place, I clevate the N. pole to 
18 O0 becauſe it is 18% 00' N. latitude. Then 
I tura the globe to the right-hand, or eaſtward : 
ay (becauſe the place lies weſtward) iN 992 '00' > 
upon the Equator, counted from the Meridian 
of London (which on Sencx's globe has a cypher 
thus(0) on the Equator) paſſes through, or under, 
the 


che meridian; or, in other words, I turn the 
globe, till 77 oo' weſtward is brought under 


the meridian, and here I fix the globe with a 
quill thruſt in betwixt the globe and the Hori- 
ZON : then 1 look under the latitude 18˙ B 


(which is in the Zenith) on the meridian on the 
top of the globe, and under 18* 00' on me 
meridian, I find Port Royal, or Kingſton, 
Jamaica, the place required“. 


For the ſecond place I elevate the 8. a 1 
(though there is no occaſion to elevate the pole 


barely to find a place; but it is better to do ſo, 


becauſe you have then the rral ſituation of the 
inhabitants) to the given latitude 34 29', and 
then turn the globe to the leit-hand, or weſt= _ 


ward, till 18* 30“ E. longitude from London 


come under the meridian.” Then I look under 
| the latitude 34* 29“ on the meridian, and juſt _ 
| under this I find the Tape of Good Hope, the 


place required. 


Again, There are 3 places. The firſt 7* $6 
N. latitude, and, 35* 25 E. longitude : the ſe- 
cond is 39* 54“ N. latitude and 116“ 30 E. 
| longitude: and > laſt is 7 54' N. latitude, 
- and 79* OO E. longitude; PAS the places. 
| Anſwer, Jeruſalem, Pekin, and Candia, or 


: Candy. 


Kingſton being now ebülldered as the capital of Jamaica, | 
it is inſerted on moſt modern globes inſtead of Port Royal; 

but the difference of their fituation is fo TILE as not kbdly Ted 
-- ated We refult of the Problem. 1 EO 2 


| pROB. 
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The Latitude of any Place being given, to tell all 


P R O B. III. 


the Places tnat have tne ſame Laittude, 


DEFINITION. : 


1 thoſe places, that have the ſame Jati. 
tude, have the days and nights of the I 
ſame length, at the ſame time; but not the | 
very ſame hour of the day. See Dialogue VI. 


Set. IV. Defin. 2. 
R U L E. 


Bring che given place to, the meridian (up- 


poſe Madrid, in Spain, 40 25' N.) then turn 

{the globe, and all thoſe places that paſs under 

40 25', have the ſame latitude as Madrid; 
which you will find to be Pekin, in China, Sa- > 

muarcand, in Tartary, Naples, in Italy, and Phi- 
ladelphia, in America, nearly; for a few minutes 
: are not to > be minded in ſuch caſes. 


PROB. IV. 


ö . 7 0 tell the Difference of the Latitude of Places. 


TERE are properly two queſtions, and 
1 conſequently two anſwers. Firſt, if the 
1 latitudes be both N. or both S. then fubtract 
| the leſs from the greater latitude, and the re- 
mainder is the difference or anſwer. Thus be- 
| tween London and Madrid is 115 7. N the firſt 
being 51 32', and the other 40* 25", And be- 
tween. Candy ang Stockholm is £5. 26', for 


Stockholm 


— 92 TD TE IESY 


mL 


4 IR is about 59 20' N. and Cunay * 

=. Seb If one place lie on the N. and the 
other on the S. ſide of the Equator; that is, if 
one be in N. and the other in S. latitude, then 


add them both together, and their ſum is the 


difference of the latitude required. 
Thus Co! ;enhagen is <5? 41. N. and Botany- 
Bay 33 c&' S. theſe added together make 95 3!” 
tue difference mo_ 


PROB. 4; 


a” 


E The 5 ongilude of at 5 Place being given from an ny 


erich an, to tell theſe Places iu Dave le. fame 
Longitude. 


7 [ VHS is done aſter the fame mann er: 23 the 


other, only here the anſwer will be on the 
Equ ator, as the others v ere on the e dian. 


I would know what places have the ſame lon- 
gitude as London, and the ſame longitude a 


* 


Peterſb urgh, in Ruflia. 


UE. 


Bring London to the Meridian, then all thoſe. 
places on the Globe (from the N. pole to the S.) 
that lie under the edge of the Meridian, have 
the ſame longitude as London. Thus, Alenzon, 


in France, Valencia, in Spain, and Fort Naſſau, 


and Fort Mina, in Guinea, have the ſame, or 


very nearly the ſame longitude as London. 


And Conſtantinople, in Turkey, and 1 
andria, in Egypt, have very nearly the ſame lon- 


Bude T 
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* 


90 THE USE OF THE GLOBES. 


—_— — — — 


gitude as Peterſburgh : allo Scandaroon, Antioch, 


and Tripoli, in Syria, have the ſame longitude; 


VI. en 3060 . E. from London. 


P R 0 B. VI. 
75 9 tell the Difference of tbe OO of Places 
(⸗Gee Prob. XXVI. 5 
DE FIN 1 TI ON 
= Note 1. No place can exceed, or be above 120 d. of 


Jongitude from another place; for 181 d. E. longitude is more 
properly 179d. W. longitude, for 181 d. taken from 260 d. 


there remains 179 d. which is ncarer to the given Place 


than 181 d. 


RULE: 


ERE alſo there are two queſtions, and 


conſequently two anſwers, as in Prob. 


IV. Firſt, If the places lie both E. or both W. 
of the firſt Meridian, or the line vou reckon 


the longitude from; viz. if they both have E. 


or both W. longitude, then ſubtract one from 
the other, you have the difference. 


Thus, 1 find Jeruſalem has 35* 25“ E. longi- 


tude from London, and Pekin 1165 30 . 


= longitude ; therefore, 1 ſubtract 3 5 257 from 
1162 3o' and there remains 8195“ difference 1 | 
longitude E. or W. that is, Pekin is 81“ 


E. longirude from Jeruſalem ; or Jeruſalem i i 
1* 5' W. longitude from Pekin. 


35 . If one place have E. and the other 
W. longitude from the firſt Meridian (ſuppoſe 
London, or any other Meridian) then add their 


longi- 
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longitudes together, and the ſum i is the differ- 
ence of longitude required. 


EXAMPLE: 


I would know the difference of longitude he- 
tween Jeruſalem 35 25' E. of London, and 
Port Royal in Jamaica 75* oo" W. 

Here, as one is E. and the other W. 1 add 
35 25“ and 775 oo together, and their ſum 

i 112 25% the difference of longitude. 
That 1s, Jeruſalem is 1129 25, E. of Port 
Royal, or Fort 8 is 112259 W. of Jeru- 
ſalem. 

Note 2. If the di ference of longitude after addition exceeds: 


180 d. take it out of 360 d. for that is TRE true longitude re- 
quired, See Note 1. | | 


EXAMPLE. 


Pekin, in China, is 116* 3o' E. longitude, and 
Port Royal is 772 oo W. I add theſe ſums 
| together, and find it 193* 30“, difference of 
longitude; but, becauſe it is more than 180* 
1 ſubtract 193 30“ from 360?, and there re- 
mains 166 30 the difference required. EE 
yrs, Sir, I heartily thank you for this er. 
planation, W hich 1 underfiand ry well. bn: 


Da —_— FR i 


- p R 0 B. VII. : 
The D Day of the Month being given, 75 find the Str ' 
Place in the Ecliplic 

R 0 T. E. 


HE day of the month being given, PE 
on the inner calendar on the new globes, 
and 
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and you have the ſign and degree of that 


ſign that the ſun is in on that nay, according 
to the New Stile. 

If it be upon eld lakes: look on the cu 
ward calendar, you have the ſign and the de egree re 


of the i ign. 


N. B. You may wochen obſerve; nat the 
calendar uſed throughout Europe is as calen. 


5 gar for N. S. vi. New Stile, and is always 


known from the other, becauſe it has the Sims 
Days, and ſeveral other things written upon it 
on che Horizon. 


EXAMPLE. 


1 would know the ſun's place in the eclipt 


on May the 21ſt, N. S. March the 21ſt, 


the 2ift, September che 22d, and Decembe 
: the 21ſt. 


I 109k for theſe days of the ont in order 


as they ſtand in the new calendar; viz. for N. 


S. before deſcribed, and right againſt the day 


of the month in the innermoſt circle on the Ho- 
rizon, I find the ſun's place among the ſigns. 


Thus, right againſt May the 21ſt, I find 1 


olf u Gemini: and alſo on March the 21ſt, l 
find he enters Aries: on June the 21ſt, 
enters & Cancer: on September the 22d, * 
enters > N and on December the 21f., le 
enters wy Capricorn. 


= Vote, That in every problem and ation. except 


Old Stile be mentioned, it is to be underſtood for New Stile; 
viz. N. S. and Wande always means N. latitude, ee IL 


PRO B. 


e 8. 


X „ 9 W 
N * ö * W CUTE N 
l 15 r * . * S * 2 
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15 R O B. VIII.. 


be Sun's Place 6 en, to find the Day f 


the MI ung. 
. E. 


p The. 18 ; only the reverſe of the former pro- 


blem: for having the ſun's place given, 


| ſeek it in the innermoſt circle among the ſigns; 
then againſt that degree in the calendar N. S. 
you have the day of the month required, 


EXAMPLE. 


I would know what time of the year it is, 


| viz, what month, and what day of the month it 
is when the ſun is in 1? of u, as alſo when he 
enters , 2B, , and vr. Proceed according 
to the rule, and” you will find the days to be 
May the 21ſt, March the 21ft, June the 21ſt, 
; September the 22d, and December the 21ſt. 


— — n 2 


hs , Md „* 


PR O B. IX 


— *— 


| The Latitude and Day of the Mouth being given, 1 


find the Sun's Plate in the 1 aud rey 
the Globe for Uſe. < 


RULE 


: Foe the ſun's place on the Horizon by 5 
Prob. VII. and having noted what degree 
he is in, look upon the ecliptic on the globe, 
and find the ſame ſign and degree as you did on 
| the Horizon, men. bring this degree of the 
1 4 ecliptic 
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ecliptic very carefully to the graduated edge of 
the Brazen Meridian, and holding the globe 


ſteady, turn the index exactly to the upper 12, 
which repreſents 12 at noon, and thus is the 

globe rectified for that day, and the degree of 
the ecliptic that lies under the Meridian, repre. 
| ſents the ſun's place at noon, or 12 o'clock that 
day. 8 | 


The Aſtronomical day is reckoned from 


or begins at, 12 o'clock at noon; and, if you 


fix the quadrant of altitude to the latitude in the 


Zenith, the globe will be completely rectified; 


but more of this by and by. 


1 2 2 ah. ——— 


PRO B. x. 


T o tell the Declination of the Sun on any Day ef 


YN Eclination of the ſun is his variation from 
che Equator either Northward or South- 


VN. B. His greateſt declination northward is 23 d. 30 m. 
which is on June the 21ſt, and his greateſt declination ſouth- 
ward is 23 d. 30 m. December the 21ſt: but on March the 
21ſt, and September the 22d, when he enters Y and E, he 
has no declination at all, but is in the Equator itſelf ; and 
| _ the days and nights are equal to all the inhabitants on the 
!!. 8 


| 8 1 


Faving found the ſun's place in the ecliptic 
for the given day, bring it to the Brazen Me- 


ridian, 
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indian, and obſerve what degree of the meridian 
it lies under, and whether it be on the N. or on 
the S. ſide of the Equator, for that is the de- 
clination required, which is called N. or S. de- 
clination accordingly. 


EXAMPLE. 


Proceed according to the rule, you will find, 


on April the 21ſt, the fun has 12? O, N. de- 
clination, and on May the 21ſt, he has 20% 30 
N. declination : but on October the 27th, he 
E has 12" 50“ S. declination, and on January the 
3 een he has 188. declination _— | 


P — 


PRO B. XI. 


2 The T atitude and Day of the Month being given, to 
Yell the Sun's Meridian Alltlude ; VIZ. bis Height 


at Noon. 


RULE. 


JRING the ſun's place to the Meridian, and 
4 oblerve what degree of the Meridian the 
ſun's place is under; for thoſe degrees on the 
Meridian that are intercepted, or lie between 
the South verge of the Horizon, and the degree 
| which is over the ſun's place on the Meridian, 
counted on the Meridian, is the ſun 8 Meridian i 
Altirude required. N Te 
Vote, The ſun's declination, when north; ded: th = 1 5 
| complement of the latitude, will give the Meridian Altitude; 


but when ſouth ſubtract it therefrom, and the remailiger will ' > 
be the Meridian Altitude. . | | 


EXAMPLE. 
1 would know in the latitude 51 3O', on May 


the 21ſt, the ſun $ Meridian Altitude, as . . 
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his Meridian Altitude on November the 5th. F 
proceed according to the rule, and find his Me- 
ridian Altitude, May the 21ſt, to be 59%; but 
on November the 5th, he has but 23 Altitude, 

| Proceed thus, and you will find his Meridian 
Altitude, in the latitude of 40? on the ſame 
days, to be 70?, and 34*: but in the latitude of 
20˙ on May 21, he will have go? of altitude, or 
be right over head that day to the inhabitants in 
that latitude, which {hall be further e 
by and 888 


LY — —— — 
—_—_—__—_H__—_—— it. _—_— 
— 


PROB. XII. 


: 7 he Latitude of the Place 0 ap piſe London) and 
Sun's Meridian Altitude being given, 19 tell the 


1 of the 8 Supp/ing it were 129. 
5 . L E. 5 „ 
Tins problem is the reverſe of the laſt; 


for you are only to ſet the globe to the 
latitude, then count from the S. verge of the 
; Horizon, as many degrees on the Meri ian up- 
Ward as the given height | is; then turn the «lobe 
till ſome point of the ecliptic comes under that 
degree of the Meridian, which will be the ſun's 
place that day, which ſock; in the circle of fizns 


on the Horizon, and againſt it is the Nd re- 


quired: 
f E. X A MP . E. 


In the latitude of 51 30“, on two certan i 


days. I obſerved the ſun's Meridian Altitude to 
; BE: $9" and 2J' 39; 1 demand what days hey 


a” 
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' Proceed according to the rule, you will find 
E I the one to be May 21, Or July 24; the other 


November 3, or February 8. For it is to be 


| obſerved, that the anſwer will be returned dif- 

| ferently, according as you uſe the aſcending or 
| deſcending ſigns; for every degree of the eclip- | 
tic has another correſponding to it in altitude, 
| except the two tropical points of Cancer and 


| Capricorn. 


— — K * — Mad AAC.. a... * FY "Ate. my 
———— 1 a 2 


p R O B. XIII. 


h. L ks and Day uf tbe Month being given, 


un tel! the Sun's " Altitnde at an y Time. 
E X A X FL 


N May the 21, at g in the morning, and ; 
at 5 in the afternoon at London, 1 would | 


know the ſun' $ altitude. . 
| R U. . E. 


| Redtify the FT for the latitude, and bring. 

| the ſun's K es (1* n) to the meridian, and the 
index to the upper 12 on the dial-plate; then 

| fix the quadrant of altitude in the Zenith; (viz. 

| the left edge of the nut muſt be fixed on the 

' meridian at 51* 30') then turn the globe till the = 
eh points to the hour, viz. 9 in the morn. 
this done, fix the globe by thruſting in a 
ql between it and the Horizon; laſtly, turn 
the quadrant about, till the graduated or figured 
edge touch the fan! s place (viz. 1* n) and the 
degrees on the quadrant, counted from the Hori- 
zn upward on n the quadrant, 1 1s his height at that 
| I time; 


k — | ene a ders « 
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time; viz. 43* 3o'. Then turn the globe ti! 
the index points to 5 in the afternoon ; and alfy 
turn the quadrant on the W. fide (without un. 
{ſcrewing it till it touches the ſun's place; and 
vou have about 24* on the Ge his altitude 
at that time. 

But at North Cape (viz. N. latitude 52") at U 


in the morning May 21, he will be but abou 
32 855 


p R OB. XIV. 


The I. alitude (/1ppoſe London) and the Sui; 
Altitude and Day of the Month An g/t ven, to 
tell the Hour. 


HIS is bur the reverſe of the laſt problem 
only it will have two anſwers; viz. the 
hour may be either in the morning or afternoon, 


R U L E. 


Recify the globe as before direc] ted, and turn 
the globe and the quadrant on the E. fide, till 
the quadrant touches the ſun's place at the given 
height, (which by the laſt, on May 21, at 9 in 
the morning, was found 43 30'), then look at 
the index, and it will point to the hour; turnit 


W. till the ſun's place touch the ſame degree on K 


. quadrant on the W. ſide, and . will have 
5 the time in the afternoon. 


EXAMPLE. 


Thus on 1 May the 21ſt, at London, when the 


ſun is 43* zo! high, it is either 9 in the Morning, 
or three in the afternoon, | 


4 Nate 
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Mie. When the ſun's place and quadrant arc 


on the E. fide of the meridian, it is morning 
hours; but when the ſun's place is on the W. 
| part of the meridian, or weſtward i it, it 13 


after 100N. 


PR O B. XV. 


H Th e Lalit: ude geln Ke 4 20 3 tell the ring and i f 


ting of the Sun, and the Length of "s, 249 4 4 
bt, at any Time of the Year. 


R U L. E. 


J ECTIFY the globe (viz. elevate it for the 


N latitude, brin g the ſun's place to the m- 


© ridian, and index to the upper 12), then turn IE 
ll the ſan's place comes even w ith or lies againſt 
the inner verge on the E. ſide of the Horizon, 
| then the index will ſhew you the time of the 
ſun's riſing; turn it to the W. fide or verge of 
the Horizon, and the index will ſhew you the 
letting. Or the latter part of the problem may 
be ſolved thus: 
. count how many it wants of 12; for ſo 
many hours will it ſet after 12. Thus; if the 


index points to 4 iN the morning at riſing, it will 
of courſe ſet at eig! 


having got the hour the ſun 


8 [it at night; 
day at half an hour p it J at "ing, it will ſet ar 


half an hour paſt 4; both being four hours ar nd | 
X half from 12 at noon. 


445 


Note 1. If you double © the coy of 3 1 in | 


riſing and 12 it will ab ou the length of the Day from 
| {an- riſing to letting. 


F 2 | Able 


if it points any 


— —— wes ns ens, ABA — 
— — — ——ů— 
= — — 5 
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| 8 2 of the night, twilight included. 


May 26, at London, 
morning, and ſet at 8 at night. 
What he wants of 12 at riſing, viz. 8 hours, and 


it gives the length of that 4 at London, vin. 
16 hours. 


0 30 of n for the ſhorteſt day 
5 barg 


Note 2. If you ſubtract the length of the Day from fun. 
riſing to ſun- ſetting, from 24, the remainder ſhews you the 
See Prob. XXV. 


Proceed thus, and you will find the ſun, on 
to riſe about 4 in the 
Now double 


But at Madrid, vn che ſame day he riſk 
about 2 3 paſt 4, and ſets 4 4 paſt 7 at night. And 


at Stockholm, on the ſame day he riſes at about 


4 paſt 3, and conſequently the ge are 175 


hours gh there. 


„ . ˙ OE OF CUI ==Y WY as tat... Mt. * — PER 
IV ht 


PR O B. XVI. 


Te fell the Length of the longeſt and horieft Days at 


London, Latitude N, . 30“ and at Stock- 
holm, Latitude N. 59* 200%. 


R U IL. E. 


700 procged the ſame way in this as in the 
laſt omit only inſtead of bringing oy 


of u, as before, you now work with 1* of =, or 


rather 30 of u, for then the ſun enters Cancer 


on June 21, or longeſt day. 


You will find him, therefore, riſe at London, 


5 8 June the 21ſt, at 48 m. paſt 3 in the morning, 
which wants 8 h. 12 m. of 12,; this doubled 


gives 16 h. 24 m. for the longeſt day at London. 
Then work with 1* of Capricorn, or ge 
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bring 20 of Sagittarius to the meridian, and 


the index to 12, and you will find the ſun riſes. 
12 m. paſt 8, which* wants iam of 133 -. 
this doubled gives 11 h. 36 m. hc . of che 5 


. ſhorteſt day. 


| Proceed now for Stockholm (viz. 595 20⁰ N. 
| latitude) and if you work in the ſame manner, 
| you will find the longeſt day to be about 184 h. 
and the ſhorteſt 52 h. And thus, for any other 
latitude, or place, not exceeding 66 30% for there 
the days will be 24 h. and, if you go to a greater 


latitude, either N. or S. you will find them 30h. 
C long, or even 2, 3, 4, or 5 days, nay 2, 3, 4; or 


g weeks, or as many months, which J. Wall ex 


| plain in a problem by itſelf hereafter: 


Tyre. This is a little ſurpriſing, indeed, and 

| at preſent I muſt own ſeems very ſtrange to me. 
| Phile. Iaffare you it is not more ſtrange than 

| true, as you will ll plainly e when we come. 


to treat of! it. 


— 


__— 5 T — 
* 


Pp R 0 B. XVII. 
'T tell the Sun's right Afres ja on. 


| V THAT right aſcenſion is, you will find in 


Dial. VII. Sect, I. Art. 6. 


Bring the ſun's place to the Brazen Meridian, 5 


; and note what degree of the Equator is cut by 
the meridian, for that 1 is his night aſcenſion re- 
quired. 1 


; * The length of ins given above; 18 een of Re- 5 
. fraction; for If that be taken into the account, the longeſt _ 
day will be 16h. 34 m. and the ſhorteſt 7 h. 44 m. but this 


| would not correſpond with the operations of a globe, 


10 


t. 
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V 
I would know the ſun's right aſcenſion, ON 


March the 21ſt, June the 21ſt, September the 
22d, and December the 21ſt. 


find the ſun's place for theſe Jiffbient days q 
and bringing it to the meridian, I find the me- 


ridian cuts the Equator in (o) in (90) in (1%) | 
and in (270% his right aſcenſion required. 


} 


Note. When the ſun enters , March the 


21ſt, he has no right aſcenſion, becauſe it is 


counted from, or begins at ; therefore, on 


7 


March the 20th, he mult have his greateſt right 
alcenſion, VIZ. 505 1 


1 — IE 
2 


R O B. XVIII. 


| 7 0 ba the Sun's eblique Alcenſ 2 and Deſeenſ an al 


any Time, and in any Latitude. 


See Oblique Aſcenſion and 1 Dial, 


VII. Sect. I. Article 7,8 
N. B. Though the latitude 1 15 not required in finding the 


right aſcenſion, becauſe the Equator will be cut in the ſame W 
place by the meridian, whether the pole be elevated or de- 
preſſed; yet in the oblique aſcenſion, the Horizon will cut 
the Equator in different degrees according to the latitude, 
8 s Will appear from the work and Four: own reflection. 


RULE 


 ECTIFY the globe, and bring the ſun's A | 


place down to the eaſtern verge of the 


1 ; then obſerve what degree the Hor 


Zon cuts the Equator 11 in, for that 1 is the oblique 
5 alcenſion required. 


2 Turn 


HY 
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2. Turn the globe till the ſun's place comes 
to, or lies level with the weſtern verge of the 
Horizon, and the degree of the Equator cut 
by = Horizon, is the oblique deſcenſion re- 
ſuire 

Thus on March the 21ſt, June the 21ſt, Sep- 
tember the 22d, and December the 21ſt; viz. 
when the ſun enters Y, az, A, and vy, you will. 
| find his oblique aſcenſion at London to be (o) 
(536) (180) and (304). . 
And on the ſame days his oblique deſcenſion : 
wil be (0) (123) (180) and (2373 N. 


PROB. XIX. 


The Latitn ie and Day of the Month being given, 7 
tell the Sun's aſcenſi nal Difference ; viz. how 
much he riſes or ſets before and after 6; and, - 
 conjequently, to tell the Length of tbe Day. 5 up- E 
pong th ere WEVE 29 Index 10 the Globe. 


R 1 L E. 
y Prob: XVII. and XVIII. find the fan 8 


D right, and oblique aſcenſion; then ſub- 
tract the oblique from the right aſcenſion, or 
| the contrary, and the rema ainder is the aſcen- 
ſional difference required; which divide by 15, 
the degrees of the Equator that paſs through the 
| meridian in 1 hour (or 7 in 4 an hour) and the 
quotient gives the anſwer in time that the ſun 
riſes and lets before and after 6. See an ex 
ample in figures, how to convert degrees and 
minutes into time, Prob. XXVI. 


4 . 
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—ͤͤ—— a RI II II rn nr CEE — 


ExAMPLE for LONDON. 
On May the 26th, I find the ſun in 65 of r T, 


and his right aſcenſion. 64*, and on the ſame 


day his oblique aſcenfion is 34%; now 34* from 


64* there remains 30, his aſcenſional dif. 
ference; which divide by 15, and the quotient 
gives two hours, the time hat he riſes before, or 


ſets after 6. 


This you may prove by Prob. XV. ſor you 


will ind he riſes at 4, and ſets at 8, May the 


26th. 


But on December the 6th, his right aſcenſion 
is 256?, and his oblique aſcenſion is 286, their 
difference is 309 which is two hours, chat he 
riſes after, or ſets before, 6. | 
, N. B. The right excceds the oblique 8 bony x 
to , when the ſun riſes before 6; but the other half year 


that he riſes aſter, or ſets before, 6, the oblique exceeds the 
right aſcenſion. -) 


PROB. XX. 


4 be Latitude and Day of the Month 1 given, 


to find the Sun's e Dix. his Diſtance 


from the E. or W. Point at his riſing and fel 
ting, and the Point of the Compaſs he riſes and 


Vel, 1 
R 1. E. 


E globe being rectiſied, bring the ſun's 

| place to the eaſtern verge of the Horizon 
( which ſhews his riſing) then the degrees upon 

me innermoſt circle of the Horizon, woe 

ron! 
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from the true E. point to the place which the 
© fan's place lies againſt on the Horizon, new vou. 
the ſun 8 2 i 


e at LONDON. 


| Proceed according to the rule, and you will 
find the ſun's amplitude (May the 21ſt) at riſ- 

ing to be about 34? from the Eaſt to the N. and 
at letting 34 from the W. to the N. and the. 
* point he riſes upon is N. E. by E. and he ſets 
N. W. by W. But on November the 5th, he 
has about 25 30“. amplitude from the E. to 
the S. and at ſetting 255 30“ from the W. to the 
S. The point he riſes upon is E. S. E. and the 
* he es pon: IS W. 8. W.. 1 85 5 


PROB. XXI 


3 


The Latitude, Day, and 1 being given, to find 


the Sun's Azimuth; vis. bis Diflance from 


_ the E. and W. or from the N. aud 8. Points 
at any Time. 


| See Azimuth, Dial. V II. Sect. . Article 1 1 . 


KR UE E. 


FCTIFY the globe, then turn it round till 5 

ne index points to the given hour; this 

alas done, turn the quadrant, till it touches / 
the ſun's place for the given day; and then the 
„ quadrant will cut the Horizon in the Azimuth 
required from the E. or W. points, or from 
the N. or r S. points, for you may rec kon from 

| 3 3 ei cher, 


whole quarter from E. to 8. 


ampiir bat 
others call it 30“ S. amplitude; that is, 307 from the B 
to the 8. as I laid before. 


the Azimuth of the ſun the ſame e day, at LI in 


ns rn h-, 


CCC Oo ons 
— EE KT 
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either, uy: then name ir ia and accord. 


ingly. 
Thus on Auguſt the 17th, at 9 in the morn. F 
ing, the ſun will have about zo Azimuth fr! ©* 


the E. to the S. or, which is the ſame, 60 from 


the S. to the E. for 60% and 30? make go” the 


N. B. San authors call this 609. S. 


— 


This will appear vet plainer, if we would know 


the morning, which is 68* 30“ from the E. ti 700 
the S. or 215 30' from the S. to the E. he 
But on May the 21ſt, at z in th e afternoon, he 905 
will have 25 Azimuth from the W. to the S. 
VIZ. 65 Azimuth from the S. to the W. 15 . 
at 4 paſt 6, his Azimuth is 10 from the W. to { 
the N. or 80 from the N. to the W. %Z 
Tyro. Sir, 1 underſtand the demonſtration * 


quite well; but how am I to expreſs, or name, ing 
the Az imuth in general | 


Philo. By the words North and South, be- 10 
eauſe it will always be cither northward or Ar 


ſlouthward, reckoning from the E. a and W ; points, «= 
. either North or South. = 


Thus as before, Avguſt the rok, at 9 in f 


the morning, the ſun has 30 S. Azimuth (viz, 
from the E. point ſouthward) but on May 
the 21ſt, at 4 h. paſt 4 in the morning, he has 
30 N. Azimuth; viz, 30? from the E. nor! h-, 
5 ward. 


PROB, ar 
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ROB. . 


The Latilude and Azimuth being given on any Day, 


6% tell the Hour, or Time of the Day. 
R U . E. 


Is is the reverſe of the former problem, 
for the globe being rectified, turn the 


| quadrant of altitude to che given degree of 


Azimuth (from the E. or W. Point on the 


Horizon) and there hold the quadrant ſteady 
with one hand, and with the other turn the 
globe, till the ſun's place for the given day 

touches the figured edge of the quadrant, and 
the index v ill 3 to the hour, « or time, re- 
| quired. 


„ aue r LONDON 
On Auguſt the 17th, I obſerve "gs ſun's 


Azimuth to be 30 > from the E. to the S. 


would know the hour. Aniwer, 9 in the morn- 


| ing. 9 


Again, on May he RY 1 fad his Krimi 
10” 3 the W. to the N. what is the hour? 


1 e 4 5 5 in tne afternoon. 1 


P R O B. XIII. 


The Latitude, Day, and Hur 1 8 given, to tell 


the Sun's Almacanther. 


| D E FI NI . 5 
LM ACANTHERS are circles of alt! 'tud 


parallel to the Horizon, and whoſe pole 


are the Zenith and Nadir; ſo chat you may ima 
þ ee 6 gine 


refer you back to Prob. XIII. 


many perſons have a terreſtrial, that have not a cell 
Fes | 
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gine as many circles of altitude, Viz, almacan. 
chers, as you pleaſe. | 


RULE 


"This e is found the ſame way as 
the altitude of the ſun at any time; therefore, | 


1 Li * 


* 


BOK XV: -: 
7 he Latitude and Hay being given, ” teil 


4 nt 
WH 


ole Day of the Year will be ef ihe fame Lengib 
+ + U 2 Ec 


-AVING. found the ſun's place for the 


given day, bring it to the meridian, and 


obſerve well its declination; then turn the 


globe till ſome other degree of the eCiipti 


comes to the ſame degree of declination un- 


der the meridian; this being done, ſee what 


day of the month anſwers to the ſun's place 


then under the meridian, for that is the day re. 


quired; which you may oy Prove: by Prod, 


XV. 


7 lt 3 v hat day i 18 of the "HERR lent 


as May the 26th, and of the ſame length i | 
April the 17th. Anſver, ay the 16th, a 3 
Avgut the 24th. C | 


Note, Theſe laſt g . as 5 ts | IX. al 


are common to both globes ; but are inſerted here, becas: 


7 he 


CC 
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The following Problems more particularly 
concern, or belong tO, the terreſtrial globe. 


| ä * 8 _ 


- tl — — 


PROB: XXV. 


— 


E e 


The Latitude end Day of the Month being giver, 
Isos tell the Beginning, Ending, and ( conſequently p 


the Length, or Coutinuance, of Toi. 
DEFINITION. 
WILIGHT is that faint li ight which be- 


gins immediate ely after the {un ſets in the 
evening, and continues till he is 1 8* below the 
Horizon; and begins in the morning, when the 


ſun comes within 18* of the Horizon on the 
E. fide, and. ends when he riſcs. 


T yro. I have heard that this Eroblem i is. very | 


difficult in compariſon of ſome others. 


Phils, It is ſomething longer in its operation, 
but very eaſy, if you mind ti e rule and the ope- 
ration i. Sm 


O BSE R VA TION. 


As you were told that twilight begins 5 


ends when the ſun is 18 below the Horizon, 5 


and as the quadrant of alti unde reaches no 
farther than the Horizon, there fore Lac rule is 
this. 


RULE 


The gabe ken rectified, Sc. bring the de- 
gree directly oppoſite to the ſun's place to the 


| ent of altitude, ſo that it touches juſt 


= go 
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to 189 on the quadrant, fo 
index will ſnew the hour. 


18% on the quadrant, (then it is plain that tho 
ſun's real place will be depreſſed 18 below the 
Horizon) then look on the index of the horay 
circle, for that will point (if among the morn. 
Ing hours) to the beginning, or (if among the 


evening hours) to the ending of twilight. 


Note 1. What I tay by the degree op Pofite to the ſun'z 


1 
5. 


place, is this; it is that degree of the ecliptic, Oppoſite to, 
Ti nus, —_ ol | 


or 18c? from the given place of the ſun. 
the ſun were in Y, then I bring its oppoſite ſign (VIZ, = 
will vp be depreſied 18, ard the 


Tyre. Sir, I now underſtand it very clearly, 
. Phils. Proceed then according to the rule, 
and you wi i find that on March the 21ſt, and 


September the 22d, twilight begins about g in 


the morning „and ends abotit 8 at night. 


The ſun on theſe days, you know, rifes and 
, the length of morn- 
ing and evening twilight bo 12 hours (the lengt h 
of the days then) and 1t gives 


ſets at 6. Add, th ercforec 


uber &ed from 24 hours, leaves 8 hours, the 


length of the real, or dark, night. i 
5 =D alſo on April the 24th, tw light begin: 
about 4 paſt 2, ends about 2 1 paſt 9, and laſts in 
all 4 h. 40 m. But on De -cember the 20th, 
begins nearly at 6, and ends at 6, and laſts in 1 
+ n. 3 m. 


| More 2. There is no real night at London (but twilight) : 
from May 5 22d, to July the zoth, the ſun all that time 
being leſs than 180 below the Horizon. | 


16 hours; this 


PROB 


Th 
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PROB. XXVI. 


The har where you are being given, lo tell what 
Hour it is in any oiher Par: / of the World. See 


Prob. VI. 8 
TU EE 


RING the given place to the meridian, and 
ſet the index at the given hour; then turn 
the ede till the other place, or places, come 


under the meridian, and the index will point to 
the real time in the place required, | 


EXAMPLE. 


When it is 2 o'clock in the afternoon at Lon- 9 
don, 1 would know the time at Jeruſalem, and 1 


xt Port Royal, or Kingſton, in Jamaica. 


Proceed according to the rule, and you will 
find, that when it is 2 in the afternoon at Lon- 


don, it is 22 minutes paſt 4 at Jeruſalem; and 


but 32 minutcs paſt 8 in the morning at Fort 


Roy os 


An 1 Mernop. 5 


"Tad you in Prob. XIX. that 15% on the 
Fquator make 1 hour of time; therefore this 
Problem may be ſolved by common diviſion, 
; for having the difference of the longitude of 
any two places (taken from a map) divide 1t-- 
by 15, the quotient is the difference of hours; 
| and if any degrees remain, allow 4 m. for every 
degree, and ſo in proporucg. for the odd minutes 


or miles. 


3 : "Thus 


don; this converted into time as before is 5 h. 


5 is. to "Teh as have not above 2 3' 30“. of latitude, 
N either N. . 8. 


the meridian; for all ſuch will have the fun. 
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Thus I find by Problem VI. Jerufalern {; 


LD longitude of London; I divide, J 91 


therefore, 35* 25' by 15, and the quotient 18 on 


2 hours, and the remainder is 5, 257 which is 
s times 4, or 20m. and the odd 25 m. or mile, 
is nearly 2 m. ſo that the difference is 2 hours || i 


Wl 
22 m. and as Jeruſalem is caſt of London, ir 47 
has its hour before us, therefore it is 22 m. paſt 

4 in the afternoon. fin 


Again, Port Royal is 77 oO W. of Lon: =. Ci 


8 m. that Port Royal has its time later than © 20 

London; for. when it is noon at London, tm. 
it wants 8 m. of 7 in the morning at Pot 

aged] ; : OY Fe 

r᷑ᷣꝛROB3. XXVII. Br 

3 The Day of the Month Leing given, to tell thoſe Bu- th 

 habitants that vill have the Sun inthcir Lenin 1 

(or over therr Heads) on that Day. 1 

OBSERVATION. 7] 


4 uus cannot happen to any other inhabi- 
tants, but thoſe in the Torrid Zone, that 


R U L E. 
a the ſun's place to the meridian, and 
obſerve exactly his declination for that day; 


then turn the globe any way, and obſerve What 
places paſs u under that degree of declination on 


direct 
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| directly over their heads ſome. time or other 
on that day. 


EXAMPLE. 


| I would know what inhabitants, or places, 
will have the fun in their Zenith on 88 the 


21ſt. 


Proceed as directed by the rule, and you will 
find the city of Mexico, Campeachy, St. Jago in 
Cuba, in tn and many other places that 


will paſs under that degree of declination (viz. 


20 N. JA and will have the ſun 1 in their Zenith on 


that day. 


Allo on April the 16th, the inhabitants of 


Porto Bello, Carthagena, Ile of Trinidad, Cochin 


in India, the Philippine iſlands, and Sierra Leone, 


N {the new Engliſh Settlement on the Weſt coaſt of 


| Africa) will have the fun that day in, or near 


| their Zenith. 


8 
— od. co — — — A... A —B . 


P R 0 B. XXVI. 


7 be Day. and Hour being given in any Place, 7 tell 
thoſe Inhabitants, or that Place, to which the Sun 


15 then werlical 5 /. in the Zenith. 


R U L K. 


NANG « the given place to the has Me- 

I ridian, and turn the index to the given 
| hour; this done, turn the globe till the index 
points- to the upper 12, or noon; then look 
| under the degree of the ſun's declination on 
the globe for that day, for that is the very 


| ſpot, or place, to which the ſun is then ver- 
cal. . EX 
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EX AMP I. E. 
On May the foth, at 8 m. paſt 5 in the 

afternoon, at London, I would know what place 


has the fun then in its Zenith, Anſwer, Por 
Royal, in Jamaica. 


N. B. There are two days in which the ſun is vertical to 


all the inhabitants of the Torrid Zone; which muſt be when 


the ſun has the ſame declination ; and in this Problein the 


other day will be Auguſt . the ſame declination as 
on May the 1oth. 


Thus alſo will you find that, when it is 33 m. 
paſt 6 in the morning at London, on April the 


10th, and Auguſt the ziſt, the inhabitants 2: 


Sl 


Candy, in the illand of Ceylon, will have the 


n un chen in 1 their Lenith. 


Am; 


PR O B. XXIX. 


Ts tell the Diſtance of one Place from another it 


Degrees and Minutes (viz. Miles) in an Arch fi 


O great Circle*, 40 their Bearing, or Situali- 15 


Lab ef each of other. 


J 
YRING one of che places to the meridian, 
and elevate the globe for the latitude of it, 
and fix the quadrant' in the Zenith: then turn 


the globe till the quadrant touches the other 


* Note, PR miles, or minutes, are reckoned a degree il 
general; but this is a vulgar error; for it is proved_th thi! 
every degree on the earth's ſu-face in every great chic“ 
(fuch as the Equator, Meridian, &c.) 15 695 miles; ther: 


fore, multiply the degrees by 992, you have the ditkance 20 


Englith miles, | 


bam, OY 
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place, and the degrees on the quadrant between 
place and place ſhew the diſtance; and the 
quadrant at the ſame time wi il cut the Horizon 
in the point of the compaſs, called the bearing, 

or ſituation, from the firſt place.? 


EX AMP IL. E. 


I would know the diſtance For London to 
Port Royal, Jeruſalem, and Molcow,xas alſo 
their ſituation in reſpect of London. 


Proceed according to the rule, and you will 
| 95 from London 1 


VV 
To Port Royal 68 FD "4726 „ 
To Jeruſalem 33248 _ 2259 E E. 


Io Moſcow ; : ao 7 24 E Es N. E. 


—— "—_ =p ya af a . 


PROB. XX X. 


1 The 1 * Day being given, 10 ie I A. bat Time ” 
KH e will be 0 ae L. 0-H - 


Tyro.r HIS i is cody] 1 think; for as the ſan is 
always due N. and 8. at 12 at night, 
and at 12 at noon, I ſuppoſe he will be due E. 
and W. at 6 1 in the morning, an ad 61 inthe even- 
ing. 
1 "Phahs -- [ thought you nd ſtürnble upon 
this general error; but vou will Toon lee your 
miſtake, 


— 


* The Bearing ! is here to by und: erftoo on the Arch of a 


great Circle, which is by an angle of Poſition, very dif- 


ferent from a Bearing by the Compass. 


RULE. 


his being due E. or W. on that day. 


the ſun will be due E. and about 5 m. before; 
in the evening due W. On June the 21ſt, he 
will be due E. about 22 m. paſt 7 in the morn. ®Y 
ing, &c. but on December the 21ſt, he is due I +, 
E. about 45 m. paſt 4 in the morning, and due 
W. about 98 m. "ow 7 in the evening. 


= Article Es: 


the meridian ſouth wand: the fame number of de- 


: 320 and cloſe to the edge of the meridian make 
2 dot, for that is the Place of the Antoeci to 


116 THE USE OF THF. GLOBES. 
To R UL RE. 


Rectify the globe and quadrant as before di. 7 fn 
rected; then turn the quadrant till it touches the Þ See 
E. or W. point of the Horizon; this done, tum Iv l 7 
the globe till the ſun's place for the given day MF 
comes to the edge of the quadrant (holding tie 
quadrant to the E. or W. point) ſo w ill the 
index of. the horary circle point to the hour of 


Proceed thus, and you will fi 1 about z m 
paſt7 in the morning, on May the 21ſt at W 


— —— — Te Wo Iv. 
5 R 0 B. XXI. 
1 0 ford, the Antœci to any Place. ; 


"De Antoecians, Dialogus VI. Sect, W. 


at e R LE 
JRING 13 (or the given place) to ) the 


meridian, and count from the Equator on 


grecs of S. latitude, as London has N. (viz. 51“ 


London. 
PR OB. 
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| PR OB. XXXII. 
Xe find the Pericect 10 London, or any other Place, — 
See Definition of Pericecians, Dial. bs Sect. 'F 
I IV. Article 2 2. | 
z WELL: 
RING London to the meridian, and turn 

| the globe till 1 80 of the Equator paſs from 
London under the meridian; then under the 

| fame Latitude as London (viz. under 5132“ N.) 


nat the edge of the Brazen Meridian make a dot, | 
bor that 1 is the 85 of the Periœcians s required, 


ſo lad 2 e to ($64 oy any other 
2 Rag. . 
Ser Definition of Antipodes, Dial, VI. cet, 
. W. Article „ VV 


R U l. E. 


RING London to the meridian, RY turn 
che globe till 180? Paſs through the meri- 

dan, then count 51 32“ ſouthward on the 
1 meridian, and under it make a dot, for that 1 is 
we e place of the Antipodes. 


Or rather thus : 
| Bring London to the meridian, then flip t the e 
globe in the notches of the Horizon ; viz, de- 
| preſs the pole, till London lies at the N. verge 
| of the Horizon, jult a at the edge of the meri- 
| OD dian; 
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Gian; then at the S. point of the Horizon, clo 
to the meridian, make a dot, for that 1s the 


place of the Antipodes to London, which you 


will find to be in the Great South Sca, 5 132 


S. latitude, and 1 80% longitude, nea ar New 2 caland. 


82 


for the latitude of that 
the Zenith or top of the globe; then to al 


obſcured ; 
near the horizon, it will be invifible on accoum 
of parallax. 


the Sun is vertical 2 
before directed; then find the Antipodes to that 


Cwhich will be 
time) bring this: point to the Zenith; then to 


— — 


PR O B. XXXIV. 


— <— ——— 


The Time of an Eclipſe of the Sun or Mon bein 


given, 10 find all thoſe Countries, or Parts uf ili 


Globe, 1 robieb it will be viſible. 
R 1 L. E. 


OR "ke Sun: Find the place to which 

the Sun ts vertical at the time of 10 
1 by Problem XXVIII, elevate the Glo! 
place, and bring it 0 
places in the upper hemiſphere, if the eclptc 
be large, part of the Sun will appear vilibly 
but 1t the eclipſe be ſmall, 1n place 


2. For the Moot: ind the place to which 


at the time ot the ecliple as 


place, viz. the 1705 exactly oppoſite thereto, 
e place of the Moon at that 


all 
the ;nhabitants of the upper hemiſph: ere, thc 


; eclipſe will be viſible to thoſe of the lower 
one invifible. 5 


E \- 


THE USE OF THE GLOBES. 
EXAM P L E. 
Sept. 5, 1793, the Sun will be ealipled at 


cleven in the morning ;—Query, in what parts of 
the globe will this eclipſe be viſible? 

Proceed according to the rule, and you w vill 
find the Sun vertical to a part of the Coaſt of 
Guinea, in Africa, a little North Eaſt of Cala- 
bar; Which point being brought to the Zenith, 
Europe, Africa, part of Atia, and of North and 
South America, will appear in the upper hemi- 
| ſphere, and in each of theſe the cc clinfe e will be 
viſible, but more particularly in Africa, The 
E Sun will be nearly vertical to Sierra Leone at the 


| end of the 8 
EXAMPLE 


Feb. 14, 1794, t there vill be a total, and 111 = 
W central, cclipleoithe Moon, atteno'c loc Kat night; 
on what parts of the globe may it be ſeen? 
Proceed as before directed, and you will find 
W the Sun vertical to a part of the South Sea, a 
little North of Otaheite and the Society 
Iles, the oppoſite point to which (viz. the place 
of the Moon at that time) will be found in Africa, 

W near the ſource of the river Nile; which point 
being brought to the Zenith, Europe, Africa, 
great part of Aſia, and Brazil in South America 
vill appear: above the Horizon, and in all theſe 
| the eclipſe will be viſible. 


Note, T he time given in each of the foregoing exam- 
ples is that of the middle of the eclipſe (it being then 
more extenſively conſpicuous) but to find all the places 
at which any eclipſe will be viſible, the ſame operation muſt | 
de repeated for the beginning and end, handing the place 
Were the fan 1 15 vertical, &c. at each time. 5 

7 R © B. | 
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(viz. S) to the meridian; 
rizon cuts the tropic of 25 
tropic at the verge of the Horizon: 


_ Equator paſs under the meridian, 

make a ſecond dot on the tropic againſt the 
Horizon as before; then turn the globe back 

to its firlt poſition (viz. to es) and then cle- 

vate the pole, till the 2d dot appears at the 

edge of the Horizon, and the Horizon will cut 

the meridian in the latitude required. 


P R 0 B. XXXV. 


The longeſt Day inany Latitude being ever (Sup po 
London 16< Hors ) to tell in what 0: ber Latitul 
the longe;! Day is 1, 2 2, 3. &c. Wurd longer thai 
771 the given Place. 


= U L E. 

ECTIFY theg globe forthe given latitude (vii. 
London) and bring the ſolſtitial colure 
then where the Ho- 
make a dot on the 
this _ 


30' of 
and then 


turn the globe weſtward, till 7“ 


Proceed as above, and you will find that in 


the latitude of 56˙ 20', the days are 1 hour longe: 


than at London, which you may eaſily prove by 
Prob. ä 


2. If you want to know the latitude where 


the day is two hours longer than at London, 
proceed as before, only inftead of cauſing 7 30 
to paſs under the meridian, you mult now 
turn the globe till 155 paſs under the meridian, 
and make then a dot on the tropic, as before. 
3. If you want for 3 hours longer, make | 
225 30 paſs through the meridian, and procert 
as 


zs bef 


| more 


No! 


the lo 
don, 
veſtw 
and n 
pole: 
| ell 
two! 
| 64" 2 
about 


| differ 


E this e 
: ET. 
W th 


iS 
a 80 | 


218 
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a before; and thus for every hour, cauſe 9 30 


more to paſs under the meridian. 


Nete, If you want to know the latitude chere 


the longeſt day is an hour ſhorter than at Lon- 
don, only turn the globe eaſtward, inſtead of 
veſtward, till 7 go“ paſs through the meridian, 
and make a dot on the tropic, and depreſs the 
pole till this lies even with the Horizon, you 
vill find the latitude about 45* 30“. Thos for 
two hours longer about 60®, for 4 hours about 
64% 20“; but for 2 hours ſhorter the latitude is 
about 35 30“. This problem mes YOu tne 
| dil [Terence of climates. 


—— — 


PRO B. XXXVI. 


1 An Ti ime not exceeding 2 * Aa bs given, t9 tell 


8 
that Latitude, or th: fe Places, hes 
Wil / not jet for all that Time. 


© Note, That 28 days are here reckoned to the month. 
bring the given time into days, and take the half of the 


« (+ 


36. Then count from Cancer on the ecliptic the ſame 
E number of degrees as the half amounte 10, at: where this 
reckoning ends make a dot on the ecliptic. Laſtly, Bring: 


dns dot LO tie meridian, and a Ad many degrees, as Are inter- 


cepted, or lie, between the dot and the pole it oy ft, coupted 3 


on the meridian, is the latitude hs | 


E XA M P. 15 . SG 


Demand the place, or We athets the 
Tun does not ſet for the ſpace 0 4 COP. : 


[ad 16 days. = 
6 


0 & e 1 hs ; 1 3 


1255 


number of days; but remember to abate 1 if the half exceeds , 


T nis 


e he 
Habit 
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This i is 128 days, the half is 64e, abate 10 

it is 63*; this I count from @ on the ecliptic, 
and make a dot, and bringing it to the meri.. 
dian, I find there are ncarly 80% between the 
dot and the pole; viz. the latitude is 80˙, which 
is at Smith's Inlet, the upper part of Green 
land. 
280 allo in the latitude of 85%, he ſets not for; 
months and 2 weeks. And in the latitude of 80 
39' not for 5 months, 3 weeks, and 3 days; and 
in the latitude of 9292, not for 6 months; vir, 
from March the 211t to September the 22d. 


'Tyro.- This appcars, now, very plain to me, 


but I know the generality of perſons believe i 
to be falſe, for want of confideration. 
Philo. You fee it is evident, for under the 
pole, in the latitude of 905 when the ſun enten 
egins to rife, and docs not ſet with ! the in- 


; viz. for 6 months. 

Dyro. 1 ſee it, Sir, very . but, pray 
have they not alſo a great ſhare of twilight! 
And are not the inhabitants at the contrary po 
in darkneſs for a long time ? 

Philo. Ves, and ſo are the inhabitants in tk 
N. part, when the fun is in the tropic of , 
This 1s 
Problem. 


PROB 


its there (if there be any) ti oe he ates 


piainly demonſtrated oy che neut 


70 
a 
1 
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PR OB. XXXVIL ; 


8 72 tell 7 771 le Tatituds 90 ( vhere the longeſt D. 1y 17 

ſix eg POW 40 50 it continues to be T witty "pf | 

after « Yun-/et; and Ho fang their Nt 7221 15 aj er 3 | 
wilipht ends before 7 be TINS again. FE? . 


R 1 


OU remember, accord ng to the | aft d 
blem, the ſun ſets with the in Wal bitants 
the N. pole, and riſes to thoſe of the S. pole, on 
September the 22d: conſequently twilight be- 
gins with thoſe at the N. Dole 0. September the 


22d. Ther efore, 
. Elevate the N. pole to the Zenith, and turn 
1 1 till ſome degree of the ſun's place 

| in the echiptic lies under 18* 01 the meridlan, = 


; | 1, _ > 2 % . 1 : 
on the 8. ſide of the Horizon, and you WII 
find it 220 m; viz. November the 14 B, the 


e ending of twilight, that is, they have twilight 
from September the 22d, to November the - 
< 14th, and then they begin to han 5 
„ (fave the advamage of che moon) kill the 28 ch. 
VV 
2. Turn the globe till ſome other point of 
the ecliptic comes under 18 as before, and vou 
will find it about A of , which anlwars ro the 
110 of January, e beginning of twilight to 
B. che inhabitants fi the N. pole, and on March 
the 21ſt, the ſun riſes with tem. 


G2 
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Thus it appears, that the length of their day 
(from ſun-riſing to ſun-ſetting) is from March te 
21ſt, to September the 22d, viz. 185 days.“ The 
length, or continuance, of twilight, is from Sep. 
tember the 22d, to November the 14th, and from 
January the 28th, to March the 21ſt, in all about 
105 days; and their real night is from November 
the 14th, to January the 28th, viz. about 75 days. 

Note, the ſame holds god (nearly) as to the 
inhabitants of the S. pole; for the ſun riſes with 
them when he enters &, and ſets with them when 
he comes to . 


Tyro. I perceive it plainly, Sir, and thank you 
for this clear demonſtration. 


Philo. Now, Tjyro, I ſhall ſhew you the uſe of 
the celeſtial globe; and after that give you ſome 
Problems, with the practical uſe of both globcs. 


Here follow ſome Problems on the celeſtial 
globe. 


P R O B. NN VIII 


The Day / the Month being given, to find the uns 


Place in the Ecliprie. 
See Problem VII. 


P R 0 B. XXXIX. 


| This is the reverſe of the laſt, and done the 1 


ſame way as Prob. VIII 


* It is an eſtabliſhed maxim with many 2 geographers, that 
all parts of the globe equally enjoy the bene fit of the ſun, in 
reſpect of time, and are equally deprived of it; but from 
hence it evidently appears that the North Pole is five of gur 


days, every year, longer in the inuminated hemiſphere this 
the South Pole. | 


PRO} 
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FRO AE. — 

To find the Declir wm of the Sun on any Day 4 9 
] : the Year o | 
The ſame as Prob. X. 


PRO B. XII. 
To find the Sun's Tight e 
See P 185 XVII. 


—— —— — 


of R 0 B. XIII. 
To tell the Sun's oblique Aſcenſion and De. 
"uy Latitude, and on a Day. 


The fame as Prob. XVIII. 


: * & = . » 
454 1 11 
5 42 7 


5 R . XI. II. 
The Latitude and Day Leing given, to find ihe Suns 
| oft enjional Difference. | 


The - ſame as Prob. XIX. 


P R O B. XIIV. 


The Tatilnde and Day of He ew 5 being gie ven, 10 
tell the Sun's Amplitude ex Viz. 1s Di 92 BR 
: the E. and W. Points at 175 295 ana telling 


The ſame as Prob. XX. 


*. 
— 


of” Fron 


P R O 5. XL Vo. 1 
The Lat inde aud Day tir given, lo tell the Sun's 
Azimuth. 


The lame as Prob. XXI. 5 . 
0-2 --PROB. 


* — — 
— K — —— GETS as wo > 
— . 
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E ROB. XVI. 


The Lalilude, Azimuth, aud Day being given, t. 


tell the Thur of the Day. 
See the rule, Prob. XXII. 


— — 


"© I O B. XLII. 
The Latitude, Day, and Four being green, t9 tell 
the Sun's Almacanther. 


See the 2 Prob. XXIII. 


p R O B. XLVIII. 
To find the right Aſeenſion of any Star. 
RULE 


RING the {tar to the meridian, and the de- 


gree of the equinoctial, cut by the me ridian 
is the right ee required. 
Thus you will find the right aſcenſion ot 
Aldebaran in Taurus to be about 66; Arc- 


turus in Bootes about 2115 34“, Regel in Orion 
about 76% 8“, and Sirius, or the Dog- ſtar, about 


8 99% GG Kc. 


PR O B. XIIX. 


5 The Latitude being given, Io tell the abi que Aſeenſi 


and Deſcenſicn of any Star, 
R N E E. 


 ECTIFY. the globe, and bring the far w. 

the eaſtern verge of the Horizon, and the 
degree os the equinoctial, that 15 then cut by 
| | the | 
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the Horizon, is the oblique aſcenſion required. 
Turn the far t to the weſtern fide, and the de- 
gree of the equinoctial, cut by the horizon at 
che ſetting of the ſtar, is the oblique deſcenſion 


requir ed. 


Proceed thus, and you will find che ions 
aſcenſion of Regel to be about 86 54 ; of Mar- 
hal in Pegaſus, about 3 I'471 and of Aldebaran, 
or theBull's Eve, about 44* 45 Turn each of 
theſe to the weſtern fide, you will find their 
oblique deſcenſion 6522, 2% nearly, and 
7 155 = | 
| Nite, There 1s this Ait bende between the right and 
3 oblique aſcenſion and deſcenſion of the ſun and ſtars, that 


tne ſun's oblique aſcenſion, Kc. differ every day in the 


ſame latitude; but the ſtars idee aſcenſion 1 is every day 
the lame. | 


P R O B. _ 
2˙ tell the Declination of the Star. $ 


CF 
s for the ſun's place, ſo ale: here, bring 


the given ſtar to the Brazen Meridian, and 


obſerve what degree of the Meridian lies right 
over the ſtar, for that is the declination either 
N. or 8. according to which ſide of the equi- 
B noctial | It lies on. 

Thus you will find the declination of Alde- 
baran to be about 165 5 N. The upper Pointer 
to the pole (in Urſa Ma jor) about 62 18% a and 
tne lower one 56* 55, but Regel in Orion 


G4. 3 | 
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| I find about 827 S. and Cor Scorpionis abou 
26° S. declination, &c. & c. 

From this Problem and the XLVIIIth 


1 ariſeth 


| 7 
F R „„ 

The right Aſcenfion and Decli 5 ian of any Har 
lein given, W find the Star at once. ö 
BRING the given degree of r: ght aſcenſion tl 
on the e. quinoctial to the Brazen Meridian, K & 
then look under the degree of declination on ſÞ p 
the Meridian, and you will find the far at te yy 
Meridian, under the given Gegrec of declina. 1 
tion. | | | . 
— Ts. ſuppoſe \ waned to find N debaran, it 

wWhoſe right alcenſion is 665, and his decling- 
tion 165“ N. I firſt bring 66* of the equi. b 
noctial to the Meridian; and looking 1 1 
1655“ N. declination on the Meridi lan, I find f 
| Aldeba ran. % „ 1 
So alfo Sirius has 99" right aſcenſion, and I 
16* 26“ S. declination; therefore I bring 95 h 
of the equinoctial to the M cridian, and looking MW t 
under 169 26' S. declination on the Meridian, iÞ : 

find Sirius juſt at the Merid' jan. The ſame ter 
any other tar. DE. 

0 


p ROB. 


„ 
o N 
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P R O B. LII. 
To tell the Y {ing and jelting of the Stars; and the 
Point of the C911 paj's a; 6d ar ries or jets up9u 
TY Latitude „ and. on any Day of the Tear. 


RULE. 


RING the ſun's place to che Meridian, and 
rectily the globe; then turn the g globe till 


the giv en ſtar comes to the caſtern verge of the 
Horizon, and the index of the hour eta will 
point to the time of riſing g, and the Horizon 


vill ſhew the point it riſes upon: turn it to the 
Weſt, and the index will point to the time of 
ſetting, and the Horizon will ſhew you the point 


it ſets upon. 
Proceed thus, and you wilt fd that Alde- 


baran, ON Noveniber the sth, at London, riſes 
a little paſt 6 in the evening, and ſets about 9 
in the morning. The point he riſes upon is 


E. N. E. and the point he ſets upon is W. N. W. 


But Regel in Orion, the ſame night, riſes a little 


before 9 at night, and ſets about half paſt 7 in 
the morning. The point of riſing is E. by 8. 
and of letting W. by 8. 


Note, The ſtars riſe and . every day 6 on the ſame point 
of the e tough at Cifferent hours. 


G4: PROM 


OR nem 
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PRO B. LIII. 

To tell the Time ; viz. how many Hows any Stan 

continues above the Horizon, from its riſing 10 
Its Ss in any Lalilude. 


RU LE 
Remy the globe, then bring the ſtar to 


the eaſtern verge, and note the time of 
riſing; then turn the globe to the weſtern ſide, 
and the number of hours that the index paſſes 
over on the dial-plate tells you the continuance 
of that ſtar above the Horizon. 


Thus, I find Aldebaran at London continues 


up from the time of his riſing on any day (but 


for example take December the 25th) about 15 


hours, and Regal about 10 hours. 
At Stockholm Aldebaran continues up above 


16 hours; but at Port Royal he continues up 


5 but about 12 4 hours. | 


PR OB. Vc: 


T7 9 tell the Diſtance of one Star from another, in De- 


Eee aud Minutes, 2 the Arch of a great Circle, 


\HIS Problem properly contains four quel- 


tions, and therefore requires four anſwers, 
If the ſtars lie under the ſame Meridian, 


1 Th have different declinations, bring them to 
| tne Brazen Meridian, and the degrees inter- 
cepted between them, counted on the Meridian, 


is che e diſtance required. 


Thus, 


— 093 — 


THE USE OF THE GLOBES. 131 
Thus, I find, the two Pointers inthe Great Bear 
to be about 5* 3o' diſtant from cach other; and 
Lridef and the Dolphin's Eye avout 29“ 30' 
Une. 1 
2. If they have the ſame declination, but be 
under different meridians, bring the firſt (at 
pleaſure) to the Brazen Meridian, and note the 
degree cut by the Equator; then bring the 
other to the Meridian, and note tow many de- 
grees have paſted through the Meridian, for 
theſe ſhew their diſtance required. 3 
Thus, I find, the difference between Aengy e 
and Caput Meduſz to be about 122 30'3 tor 
Aſſengue (387 declination) being bronght to the 
Meridian, cuts the Equator in 277 30 . 125 5 
39' from Y weſtward; and wad Me :duſe cut 
40 of the Equator eaſtward ; their diſtanc 
therefore, is 122% 300. „„ 
3. If the ſtars neither lie 3 the ſame Me- 
ridian, nor have the ſame declination, then bring 
either of them to the Meridian, and elevate the 
pole to the ſame height as the far has declina- 
tion (that is, the Gai as you elevate the ter- 
reſtrial globe to the latitude of a place) for then 
the ſtar will be in the Zenith; then fix the qua- 
KB dvrant to the Zenith, over the given ſtar, and ex- 
dend it to the other ſtar, and the de egrees on the 
| F quadrant fſhew the diſtance required. na true 
arch of a great circle. 


Note. Though the 3:Gance of the "Rea 5 om each other! 1s 
thus determined in degrees, yet you are not to ſuppoſe their 
diſtance is fo many degrees to be converted into Engliſh | 
miles; but it only means, that they appear 16 far diſtant 
= ander ſuch an angle. 


. 8 8 6 Thus, 
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Thus, I find the diſtance between Capella and 
Cor Hydra to be about 79, and between Alde- 
baran and Sirius about t 400 3 Ne. 

4. If the ſtars be at ſuch a diſtance from cach 
other, that the quadrant will not reach them, 
then bring either ct them to the Horizon, and 
clevate, or depreſs the pole, till the other lies 
alſo at the verge of the Horizon, and the de— 
grees counted upon the Horizon, between ſtar 
and ſtar, is their diſtance in degrees. 

Thus, between Aldebaran and Cor Scorpions 
vou will find about 170 degrees. 


— — 


p R OB. LV. 


Ty fell r obat Stars wwill be on, or near the Meridian, 
1 at Noon and at Miduight.. | 


Firſt, for thoſe at noon. 


BRI the ſun's place to the Meridian for 
the given day, and all thoſe ſtars that are 
then under the Meridian are ſuch a as are full © 
or N. at noon. 

2. Turn the globe till the index points to 12 
art night (viz. the lower 12) and all thoſe ſtar: 
khat are then under the Meridian are the ſtars 
required. 5 

Thus, I find; on May the 4910 Aldebaran 
is on the Meridian at noon, and Cor Hydrx 
will beon the Meridian Auguſt the th at noon 
but on February the 4th, Cor Hydie will | be 
Full S. about midnight. For only turn 2 
; Hydra: under the Mer dan, and the index will 
poin! 


9 
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point t to ihe "5 12; and the Meridian itſelf 
will cut tac ecliptic in 16% 0f ; Iz. February 


P R OLE 
The Latitnde, Day of the Month, and Hour of be 


' Niebt, be INT gi eg 40% find the Aiti ue and Av 
M of a ITN 54 F. | 


85 3 U I: K. 
RET the globe for the latitude, and 

day of the month, then "OY the hour index 
to the given hour, and move the quadrant of al- 
titude to the given ſtar; its Azimuth will then 
appear on the Horizon, and its altitude on the 
edge of the Quadrant. 


EXAMPLE. 


Thus at London the 11th. of May, at 11 
O clock at night, I find the altitude of Cr Leonis © 
to be 26? 50', and its CON 76* 30' from the 
South towards the W. or | nearly Weſt by 
HBV": 5 


p R O B. LVII. 
The - Latiinde, Day of the Month, and Allilude of a 
Star, being give, 70 find the Hour of the W. 

RU LE. 


) ECTIFY the globe for the given latitude, . 
and day of the month, then turn the globe 
about! in ſuch a manner that the ſtar may be upon 


the 
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the edge of the quadrant in the given degree 9 

altitude, then will the index point to the hour of 

the night. 

his is but the converſe of the former 
Problem, and therefore needs no example. 


PROB. LVIIL 


To tell wh bat Stars never 155 aud thee that Never 
ſet, at London. 


R U L E. 
NLY obſerve what ſtars have above 305 


zo! N. declination; for all ſuch never ſet 
at London, but are always above the Horizon. 
. Obſerve alſo thoſe ſtars that have above 
38* 30“ S. declination, for thoſe never riſe, but 
are always under the Horizon at London. 
Thus, the Pointers in the Great Bear, Aridef 


in Cygnus, and many others, never ſet. 


Alſo, Canobus in Argo Navis, and Pes Cen- 
15 taur! 5 and a others, never rife at London. 


OBSERVATION. 


. From what you have been taught, 95 it is eaſy to 
ie that by the inhabitants under the North pole no 
South ſtar can ever be ſeen, nor can the inhabitants at the 
South pole ever ſec one of the Rars 1 in the other Hemiſphere, 
But, 

2. The inhabitants oder the Equaior have a pleaſant 
ſight of all the ſtars from pole to pole; for they rife aud ſet 


| above 12 hours AVOVE their Horizon, 


with them at right angles ; ; therefore, no ſtar can continue 


Tyre 


— , a. e YA ww ASA. ol - eas 


„ 


THE USE OF THE GLOBES 135 
Tyre. Sir, you have highly obliged me, and 
I ſee now very plainly the Aillerent aſpect of che 


| heavens in en . 


L 


PRO B. LIX. 


3 7 know at any Time of the Year (in the Latitude 
= of London) where to find any Star, or tell the 


Na 4e of 9 Sar copen required, 


R U LE. 
EC TIF y the globe for the day, and turn it 


till the index points to the given hour, then 


by a quadrant take the height of the required 


| ſtar; or, for want of it (in a common way of 
. gueſſing, obſerve what part of the heavens it is 
in; viz. whether E. N. S. W. or the like, as 
| alſo its height as near as you can gueſs: this 
being done, ſet the globe in due order for the 


day and hour, and you will find the ſame ſtar 


| on the globe: and, by applying the quadrant, 


you will find the exact point of the compaſs, 


and the real height the ſtar then has, which, 
though not perhaps ncar to what you gueſſed 


them at, yet, if it be any noted ſtar, you may 


aſſure yourſelf are its real height and bearing, as 
there is no other ſtar of note near it about that 
height, and upon the ſame point. 


EXAMPLE. 


E Walking on December 2c; at 8 at night, TT 
| obſerved a bright ſtar (as near as I could 
9 gueſs) on che 8. E. Pan and about 48 


W 


ly) 
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high; I would know what ſtar it is. Anſver 
Aldebaran. I re&ify the globe, and turn thy 
index to the hour, and then turn the Quadrant 


to the given point of the compaſs, and rok ; 


about 48 high on the quadrant, ] find Aldeba. 
ran to be the neareſt bright ſtar by the quadran: 

on that point and at that height; theretore, [ 
conclude it is Aldebaran. 

Alſo at + paſt 10, the ſame night, I. ſce tuo 
| very bright {tars, one on, or near. the Meridian, 
about 305 high, and the other near the 8. E. 
point, 7 about 35 high. I demand their 
names. Anſwer, Regel in Orion's Foot, and 
Procyon in Canicula. i 


P R 0 B. "1X." 
75 0 tell the Latitude and Longitude 7 tbe Stars, : 


| ag "obſer ve, Whether the given ſtar be 


5 n the N. or 8. ſide of the ecliptic ; and 
il it be on the N. fide, elevate the N. pole 66" 
Zo, and turn the globe till es and lie in the 
N. and S. points of the Horizon, that is, till 
the ecliptic be parallel or even w ith the Hori. 
zon; fix the quadrant in the Zenith: then, 
: keeping 7 the globe ſteady, turn the quadran: till 
the edge of Tt touches the centre of the ſtar, 
and that degree on the quadrant (viz. the alti- 
| tude of the ſtar in the latitude 66* 300) is the 


latitude required, and the degree of the eclip- 


tie, cut by” the quadrant, reckoned from Arics 


Lor 


1 —_— — . 
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{or rather reckoned among the ſigns, as it hap- 
pens) is the longitude required. 

Thus you will find Arcturus in Bootes to be 
about 30% 57' N. latitude, and 201 20' longi- 
tude from wv, or rather 21 20“ of . Allo, Al- 
cair is about 29” 19' of N. latitude, and 280 510 
of longitude in . 


A For any South Star. 


Flevate the 8. pole 66* 30', and fix the quadrant 
in the Zenith, and apply it to the ſtar, as before 
directed, you have the latitude and longitude 
required.  'Thus you will find Pes Centauri to 
have about 42* 28' of S. latitude, and 237 longi- 


tude from , or rather 29* in m, and thus for 
any other ſtar. See Table IV. 1 1 VII. 


— — ten — — 5 2 


r RO B. IXI 


' The trade and Day of the Mouth being given 
( /uppoſe December 25, at nine at Night at 
London), 79 /et the Globe fo as to repreſent the 
Fare of the Heavens at that Time, and fhew 
ed Acquaintance the Names and [Py/itions of 
the 250 eminent fixed Star $, 


R U L E. 


EC TIEx the globe for the latitode- ant _ 
bring the ſun's place to the Meridian, and 
" index to 12. Then turn the globe to the 
given hour, viz. 9 at night, and there fix it, ſo 
will every ſtar on the g . (it you let the . 1 
N. 
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N. and 8) correſpond with, or point to, the 
ſame ſtar in the Heavens. 

Thus (at London) I find. Capel ia. by $ 
about 76% high: Caſtor and Pollux, 
about 40, and the latter about 45 high, near 
the E. point. Procyon below them, to the 1: fr 
hand, 23* high, E. S. E. Sirius yet lower, 10 
the left, | E. about bo high; Betelgeuz 
on the ſame point, and about 385 high; Regel 
more ſouthward, about 255 H igh; Aldeba nan, 
on the ſame point, much higher, viz. about 
£30 high; the Seven Stars, or Pleiades. 8 
nearly, 
40 high; 
&. &. Kc. 


” 2 * 
| 100 U 2 high 


Aridef, "ON » 


— 5 „ —— "tos un 


5 R O B. 


— — —— x —qà¹æT“i＋r —— 


LXII. 


of the Fans. 


| DET INIT ION. 
By III achron, cal ri ns of a ſtar is when 
the ſtar rifes quit at ſun-ſer. 

+. A tar is rid t to ict achron cally, when it 
ſets w ith the ſun. . 
+ 3 U LB 
Bring th E fun's place, for the given day, to 
the weſtern ſide of the 3 £ and all. riiole 


ſtars that are on, or near, the Eaſtern fide of 
the 1 1WrIZON, Tie achronically ; 


the fir A 


about 629 a _ MICNCAT, S. By W. 


T9 jel, ! the Ti me of the achronic al ri/ing and felling 


and thoſe on 
the: 


mo 
* 
— 


a 
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| the weſtern verge of the Horizon ſet achroni- 
cally. 

Ihus 1 find on December the 6th, that Alde- 

baran riſes achronically, but it hs achroni- 


cally on May the 21ſt. Alfo Sirius riſes achro- 


nically on February the ath, and lets achroni- 
cally on May the Lach. 


p R « O B. LXIII. 


E 7 ell the colmical riſing and [eltins 2 of the Stars 
in any Lat ilulde. 


DEFINITION. 

Star is ſaid to riſe coſmically, when it 

riſes with the ſun. 

2. A ſtar is ſaid to [cr coliically, when it ſers 
at ſun-riſing. 

R 1 


Reectify the globe, &c. nk bring the ſun's 
| Place to the eaſtern fide of the Horizon for the 
oven day; then all thoſe ſtars cut by the eaſtern 
| verge of the Horizon riſe coſmically. The 

globe ſtill remaining in the ſame poſition, look 
ut the weſtern verge, or edge, of the Horizon, 
and all thoſe ſtars cut by it, or that are very 
near it, ſet on that day coſmically. | 

Thus J find that Arcturus, and 2 ſmall ſtars 
in Hercules's Thigh, riſe cofmically, Septem- 
ber the 25th. Alſo two ſtars in Eridanus, 
. Allengue in Lyra, &c. &c. ſer coſmically. 
Marhal | in Pe egaſus, is but muſs below the Hori- 
on, 
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zon, therefore may be ſaid to ſet nearly coſml. 


cal, as it will within a day or two. 


For the coſmical ſetting. 

Turn the globe till the ſtar comes to the 
weſtern fide of the Horizon, and obſerve the 
degrees of the ecliptic, then cut by the caſten 
ſide of the Horizon, for that will anſw er to the | 


day of the coſmical ſetting. 


Thus Arcturus ſets coſmical! ly June the 22d. 


Alſo Aldebaran ſets coſmically November the 
ES 


—__ —_—_— 


PROB. ILXIV. 


To 0 tell the heliacal rif ing, er ſelling of the Stari 


: DEFINITION. 
TELIAC. AL riſing is when a lar, on 


immerſed in the Tun? s beams, gets ou: 
of them, fo as to be ſeen at the caſtern verge of 


- the Horizon, juſt before ſun-riting. 
2. Heliacal ſetting, is when a ar once ou i 


of the ſun's beams gets into them o 1s to be⸗ 


come inviſible after ſun-ſer. 


Nolte 1. This heliacal riſing and ſetting of th 


ſtars is different according to their di! leren 


magnitudes. For, . | 
Note 2. Stars of the firſt magnitude arc 15 


at riſing and ſetting when the ſun is but 1: 
below the Horizon. 


Stars of the 2d magnitude 
are not perfectly ſeen, till the ſun is 13 
belou the Horizon. Thoſe of the 3d degree, 
when ne } 18 I+. Thoſe of the 4th dec ee 01 


4 * 


| 5 gh. - 


mag 
I nc 


| of U 
pule 
the 
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* agnitude, when he is 15 below the Horizon. 


Thoſe of the th degree, v hen he is 16%. "Thoſe 


ol the 6th degree, when he is 175; and the ne- 
bpulous, or ſmall ones, not unleſs he is 18 below. 


the Horizon; viz. about the Heginning: and 


ending of twilight. 


To find the heliacal riſing, the rule is, rec- 


tify the globe, and bring the given ſtar to the 
| eaſtern verge of the Horizon; then fix the 


lobe, and turn the quadrant to the weſtern 


ide, till 125 of the quadrant touches the eclip- _ 
tic; this done, note the degree of the ecliptic, 
that is cut by 12* of the quadrant on the wel-. 
tern ſide (for then will the real place of the ſun 
be depreſſed 12% on the eaſtern fide) and that 
degree ſought in the calendar gives the heliacal 
| Tiling. The hcliacal letting is found in the 

ö me manner by turning the quadrant to the 

F extern fide. Thus vou will find Aldebaran 


riſes heliacally July t the 4th, and ſets heliacally 
ay the tt. 


And Sirius the Dog Star riſes heliacall about 


l a the 26th.“ 


A 4 


N. B. The ancient poets make fre equent mention of the 


| 3 rifing and ſetting in theſe thrice ways, which, for that 


reaſon, are ſometimes ca Ned poetical, The ſame poets like- 
Wile, and other writers, uſed to n their Dies Caniculares, 
or Dog Days, from the heliacal rifing of Sirius; but they did 


not agree when they ended. Some reckoned th em to conti- 
ue 30 or 40, and others 50 days. However, in this they 
Fagrecd, that the weather was. very "hot and ſultry for 5 or 6 
| weeks after the riſing of Sirius. But as it was then, . 
i now a moſt ridiculous whim: for Sirius does not now riſe 

\ W fcliacally till near September, though our almanack-makers 


(for 
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And now, Tyro, I will leave you a few que. 


tions for practice at your leiſure, in order to en. 
Erciſe you in the foregoing Problems. 


* 


— 


PR OB. LXV. 


The Latitude and Day given (ſuppoſe at London 
__ November e 5th) 10 tell 


IT; 1 riſing and ſetting of the ſun, and 
| the point he riſes and ſets upon. 
2. His mer lian altitude. 
3. His altitude at any hour, ſuppoſe ten in the 
morning. 
4. His right and oblique aſcenſion. | 
. His aſcenfional difference. 
6. His amplitude at riſing. 
7. Fils Azimuth at 10 in The morning. 
8. His Almacantcr at the ſame time. 8 
9. The time he is due E.. 
0. The length of day and night. 
11. The length of twilight. 
12. Iengrh of the real night. 
1 13. The people to whom he will be vertical 
that day. 


{for what reaſon I know not) continue to reckon the begin 


ning of Dog Days from July the zoth. But, however, it ! 
plain that Sirius can no ways be charged with bringing this 
ſultry w eather; becauſe three or four thouſand years hence be 
will not riſe hellacally till November, and then, perhaps , Will 
be charged with bringing as much colc a as s he has hitherto bern 
_ accuſed of bringing heat, | 


To find what time the Sun will be Sis eaſt w hen he is 
below the Horizon, find the time when his oppoſite Pla 
Will e due i and vice verſas 
| T8 


14 


15. 
16 


17 


75 
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14. The very place to which he will be ver- 
tical at 10 o'clock at night at London. 
A 
15. To tell what time Aldebaran, or any other 
| ſtar, will riſe and ſet that night. 
16. To tell alſo what time any ſtar will be due 
E. or W. (ſuppoſe Aldebaran) what is its 
amplitude at riſing and ſetting, its Azi- 
muth at 8 at night, and the time of its 
| being full S. Alſo, 
b 17. To tell what point of the compaly the 
Pointers will then be on, and what time 
they will be on the meridian above and 
under the pole ſtar. 
E Tyro. You may depend, Sir, upon my try= 
ing to work theſe Problems the {irit oppor- 
3 unity. TY 
Phi ls: Very well; ſince you delight in theſe 
things, I will not leave you yet, but will ſhew 
you ſome Problems relating to Navigati n and 
3 Ree 2 CC. 


_ 


8 E. C T. II. 

Containing fome uſe ful Problems in Nevigation 
ER. . 5 
The Sun's Declination and Hour, when he is due E. 


being given, to find the Latitude, VIZ. the Elexa- 
tion of the Pole. 


RULE: 
ECTIFY. the globe to the fame titus as TY 

the given number of degrees of declination, 
by and 
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and fix the quadrant in the Zenith; then con. 
vert the hours that the ſun is due E. before, 6; 
after, 6 o'clock, into degrees, and count the 

ſame number of degrees on the Horizon, (OR 
the E. point fouthwards, and bring the qui. 
drant to that degree of the Horizon, fo {hal 
the degree on the quadrant that is cut by the 
Equator be the complement of latitude, which 
taken from 9go?, gives the latitude irt. It, 0 Or 


mens of the pole. 
EX AMP I E. 


Sailing May the 2lſt, T made an alters at! on 
that the ſun was due E. about 7 minutes paſt / N 
the morning, and his declination 20” N. 140 
mand what latitude I was in. 


Proceed by the rule, you will find the latitude. 


to be 51 30“ nearly. 


„ a 5 8 ——2K2*ͤü % An mou — —i— ——„- 


P R 0 ;. I. 


Pe — 


| | * . 
Havin g the Sun” 5 Azimuth, at.: 6: O Clock, aud De. 
* 77 2 oy : 15 5 5 i 

C17, 1al! 7: ' 5 9 45 2 e „ f 


R U LE. 


18 many degrees as a re: contair led in the 
\. Azimuth : given, ſo much clevate the pole, 
35 fix the quadrant in the Zenith, and Prin 
to the meridian: this done, count on the 
3 UDWar ds, the complement of the ſun's 
declination to 902, and bring that degree t0 
the Equator, then the degree of the Hor 200, 


82 4 


the 
| YOU 
that 


12 0 


cut by the quadrant, will be the complement of 
latitude, counted from the E. point, or elſe from 
the W. as it may happen, and what this ſum 
| wants of oe is the latitude required; or other- 
" wiſe, the degrees counted from the other two 
F cardinal points, either N. or S. as it may ap- 
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pen, will give the latitude. 


EXAMPLE. 


11 804 the ſun's Azimuth, at ſix o'clock, to be 

12 d. 46 m. and his declination 20 d. what is: 
the e! ? Work according to the rule, and 
| you will have the anſwer 38* 30' complement, 
| that s 51” 300 latitude required. 


— 8 5 2 __— 


PROB. III. 


e gun 9. | Amplitude and aſcenſs 1 g 


being given, to find the Elevation ff. {he Pole 


HS and "Sur 4 Declination, 


RULE 


| RAS, or elevate the cds ſo many degrees 


as is the aſcenſional difference, fix the qua- 


drant in the Zenith, bring to the meri- 
Gian, then count on the quadrant upward the 
complement of amplitude, and move the qua- 
| Crant, till the ſame number on the quadrant 
| Cuts the Equator; the quadrant will then cut 
the Horizon in the degree of the pole” s eleva- 


tion, and the Equator i in the degree of decli- 8 
dation, 


Altitude E. 


THE O . 
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E N A MT I 


I made an obſervat! on, that the ſun's aſce 
ſional d fference was 27% 30, 
rude „ 
n 
Proceed according to the rt le, and you wil 


I demand the latitude and de 


and his al 


8 
4 


find the latitude 51 305 and the declination i 


20 A 


—— bg on on Omer — — — — — tra . wn tat tt Pare 954, — —— —_— 4,4% —Lʃ— 


P ROB. IV. 


T he 5 Vrin's Altitn, £ | 7 
- {VEN 2 70 PYove 


-_ — — — ee 22 — 


{ bis Declinal ibi 2 Lein 
be E: ovation Us the Pole. 


: R U L E. 
I] EV. \TE the = pole to the 


E, ſun's altitude at E. n 
the ts JI, All 

note on the quadrant r 
e e 
tor, -ODIEVe 

E.quacor in; for its complement t to 900 | 18 tit 
- Hei: Sht of the pole. 7 


15 8 A MT Pp / : her; | | 
8 AHeclinatiön be cing 200 10% N. his 
| (at 1 Olde N 269 8 1 would 
know whether the . {ij} ppoled W (5170 
agrees herewith in Operation? 
= Here! ſubtr act 20 8' from 995, and th crete 
qt 63” 52' Complement of altitude, and I de 
| 1 V alt 


CO! mplement Gf the 


A 


to the Meridian, they 


b ring M 


wid bringing the ſame to the Equr 


. * J R222 5 85 Su 7 — i 4 
what deg:ce the quadrant cuts the 


S. 


The ſun 


and fix the quadrant in 


altitude the degree 0 


The 


Co 


Þ 0", the complement of Ee required 
which ſubtracted from 90˙5, gives 51 30 i 
real latitu de of the 4 ACE. 


* 
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tate the pole accordingly, &c. Then 1 bring 


E. to the meridian, and cauſe 20 10“ on the 


quadrant to cut the Equator, and Rind it 28» 


FTIR * , 
— 


P R O B. V. 


The Sun's Decli 1141108 aud AMP! [itt 1ude being x den, 
to 2 find {he Het, rt 9 the Pole. 


RULE. 


il TL CATE the pole to the corn: ment ol 
| — ani ane fix the qu: adrant in the Ze 
nith, and bring Y to the meridian, then count 
| the ſun's declination on the quadrant, and bring 

that degree to the Equator; and the degree of 

e Equator, cut by the quadr ant, is the | height 

* t. the Pole, or che latitude Nee 


XAML. E. 


1 e Sun's a plitude 33? 355 „ an d] n 


* 


Kicchnation 20% 100, W has is s the latitude 


Proceed accord ng ro th c rule, and you will 


bi dit about 51 30ʃ. 


Dyro. Theartily thank you, Sir. 
Pha There are many otker queſtions . relat- 
ing to Navigation, which may be deduced from 


theſe, and performed on the e -W bich you 8 
will find created of by and by. 


„ 


OI - x 24 
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SECT. WM. 


U 


Containing ſome prafical Problems, relating | 
ſpherical Triangles, applied in fame meaſure n 
Navigation, Dialling, Sc. by which the Lear 
will ſee more of the Nature of the Dodd rine ij 
the Sphere, than be paſſubly can do by way 
Plane. 


Note 1. That every triangle has three ſides and thre 
angles. 


2. The 8 ( called als Cathetus) mall k 0 
here repreſented by, or placed on, the Brazen Meridi 
ſelf, . 


3. The baſe ſhall be placed in general upon t the Equator 


45 The Hypothenaſe (or diagonal line). 15 repreſents 
by the quadrant fixed to the Zenith, and turned to the e. 
tremities of the 2 and Baſe, which Will form: 

complete right- angled. triangl 5 | 


5. A right-angled triangle | is ſuch as has one of the ang 
right, or that contains 9e“. An acute angle 15 lefs that 


boo, and an obtuſe angle 1 is more e than 90, as you will ſe 
- by Tl V. 


p RO 


— 


Arie 
is t! 
qua: 
on [ 
the 
tor, 
turn 
tou 

ont 


nith 


' 
4001 


5 Ne 
| You e 
pend 
do ſo 

1 
 Cula 


pot 
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PROB. EZ 


Ia the right-angled ſpherical T riangle ABC, let the 


Perpendicular AB bee 42 30O', the Baſe AC 600 
157 1 den and the e BC. 


149 


0 


RING «+ to the Brazen Meridian, and 
there faſten the globe: then count from 


Aries 422 30“ on the Brazen Meridian, which 
is the perpendicular, and at 42 30 fix the 
| quatirant of altitude. THEN count from Arics 

on the Equator. 42 which will repreſent 

the baſe; and note 10 FO degr ee on the Equa- 
tor, or elſe ee a {mall dot. This done, 
turn the quadrant till the ſigured edge ol It 
tonches the Equator at 60* 15“; and che degrees 


on the quadrant from the Equator to the Je- 
nith will be the Hypothenulc required, VIZ, 


avout 6 oY 15 


- Nete, It matters not in cheſe ſort of Problem whether 


| you elevate the pole to the number of degrees of the per- 


bdendicular; for the anſwer Will be the ame whether you 


* 


Go lo, or not. 


Thus you will find alſo, when the perpendi- 


Par! is 55 45', and the Baſe 70 305 the Hy 
* thenuſe will be 790 30' nearly. 


RB d 


———— ͤ — 


— „„ 
— . ˙wꝛM1J ⅛—! !!: GE oe 


„„ 


456 THE USE OF IE GLOBES 


7e Hae * 05 60 . 3 (LIE. 1 Ho potent, BC 68 18 


59 


Se ; , 70, ind i 75 Perpendicu a AB. 11 


2 1 GO" I'S 


106 erpenaicnlar AB: 42? 30% pole, 


: 

: 

: 
;: 
'D 
4 

4 

N 


P 5 01:21. 


RH Ec 


J*\ 7 TNT * a , * 8 p 5 8 
{ . I Nan Ar; AQ . ++ (S132 vp lint 
IF 11 11 4 1 Fg i 1 8 1 0 11 th 1 15 1 1 2 Lt 1 {y ! | 
4 a 8 
' * WP h * ! J 9 
N 4 15416 jos - = ler 152 Gu: A 115 ? e 61% * v1 
, ; . 'S & 4 — | i &. 2:5 %. 5 11 Sf He "4 S397 


) * | 
8 eee ee 8 ch * E 
Meridian, WIIn t beit 18 {1 ed fa! 1 10 Cat 4 JJ 


may ſup it backs rd and forward, till 68" 1; 
t! 


of it (Which Yo ps Hypothenuſe BC) "a I 
on the Equrior; ior then wil 
the Meridian, from Aries to the nut of the” 
quadrant, tell you the e ular AB, vi: 


/ 


/ 


42 30', See the figur Alto, let the bie! 
AC be 566 305 ard the Hvrpot nenulc 8 We | 


75% AB the perpen dicular will be 49” 42 


— — hn ** 
8 — a — — 2 3 1 — FW r 


p R 0 B. III 


181 „ „ FS f > 1 \ "+ 
6 ö 1 Y 24 % F 4 tg * 111 4 h 'C 2.4 47 1 & 1 6 
: (3. l N : 


uv T.. from Arles 01 the Meridian | 
the perpendic ular AB, and there iv 
the. quac lrant; then turn the quadrant t ED | 
on the qu e iron | the Zeni! ch, EUN 
the Eq. 1a! or, and the degrees on the Eq iro | 
d between the point Arics, and i 1 
quadrant, ſhew you the baſe AC; viz. 69* 15 


[1 7 
1 5 
PY 


intercepte 
Sec the figure. Alſo, let the perpendicular 4 
os 35 and the Hypothenu ule BC be 819 3954 
he e baſe will be 79" 360 5 


* 
7 FILM: 


# VF 
Fy 9 


— a —— £5 


4 * 


a 
21 
© 
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Tyro. 1 underſtand the operations quite well. 


= Phib. 1 am glad of it; and it ple Ales me 
much to ſee. you can: * things 0 ell; for, 
pvou may obſerve, the Meridian cuts thc Hori: 
zon, as well as the Ea ator, at right angles ; 


15 | 
therefore, by counting the ee ee, from 
me Horizon on the Meridian, the quadrant will 


ſtill be the Hypothenule, and will cut the Hori- 
20n at the extremity, or degree Of the Tn As it 


did the Equator before. = 
From hence ariſe the following obf ervations. 


O BSE RV ATION | 


The N. and 8. points of the Brazen Meridian 


being 180” diftant, it is plain that the quadrant 
W of alcit ute fixed in the: Zenith will (however 

extended) nake tuo angles equs 1 to [50% or -- 
| Hall the Circle; -FOr-1 nſtance,; 1 11 * 1 ay: the | 
| quadrant from the Zenith to EE. 0 or W. 


Points, I then have two right angles, each 
equal to oo, viz. together equal to 180%; and if 
move the quadrant from theſe point: „ ſup] z0le - 30 
to the N. or the S. 1 fill have two angles mm; Ade 
by the quadrant, the Meridian 1 Horizon 
equal to 1 80%: viz, one of them equa al to 120 
and the other equal to 6. 
IBSERVAEFLON II. 
From hence chen it t plain! 7 appears, that yo 
may (by a little attention) And the Jena of 
any fide, or the angle formed by any two Ades 
ef a a triangle; viz. "wheth ther it be an acute an- 


: 
| 


% 
if 
1 
f 
+7 
14 
hy 
i 
if 
| 
v4 . 


9815 
3 * 


pies. FS 23 * 
_ — 4 ww Sat _ 1 — 2 — 
— 0 . 22 - 8 "7 58... 
" - > _= 4 — —” * os * 
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gle (viz. leſs than 90*) or an obtuſe angle ; viz 
more than go”). 


7y70. Tam ſtill more highly 1 to you, 


Sir, for this clear demonſtration. 


Phils. I ſhall then leave it wholly to your 
own conſideration and practice, as it is ſo plain 


and obvious, and procced to an uleſul applica. 


tion of Prob. I. 


ROH iV. 


AS "Dp ant Fin N. Latimide 66* 45 in A direct 
Courſe, lill ſlie comes to the Equator, and ber 


Difference of Longilude is 756% 30 E. from the 


7 © INEE whence fi? depa led: I demand the rings 


in Navigation fhe is then upon, and the Dita 

2 om the Place ſhe ſailed from, allotving 60 Mite 

75 a Degree, and her Diſtance in an Arch of 
great Circle, viz. 69 % Miles to a Deorec ? 


ANSWER. 


Tut rhumb the ſhip 1 is upon 1s 1; RY The 
; iſtance from the place the ſailed from 1s 

du degrees, that is, 4920 miles, at 60 to a de- 
gree, or 5699 miles, at 695 to a degree. 


IN SPHERICAL "TRIANGLES. 
P: R O B. . 


700 Ships, B and #8 /et ail from Z, in Lets - 

32 N. and Linvitude 62” 300 W. from Lon- 
don. B goes ENE. 46% 3o', and CE: E, by 
:$+ 43" 20; 8 oo 
From zobence they fail. „„ 0 

. The Plates they arrive at. Fl 

The Rhumb, from the N. each Ship ſailed pore 

The Angle they make at ſetting out. 

5. Their Difference of Longitude rom the Place 

bie ſel out. 

C. Thety 5 ?flance and Situation from each other. 


N 


— 
— _- 
—— er 


— — 
—— — —— 
32 "ws 


1 e 6 — 


S 


Ren CTIFY the globe to the given latitude: 
and longitude, and Bermuda will be 
wund to be the plac they failed from. 
| Hs | 2 Place - 


— — 


LOI — 
— 
—— — 


a OO. 


—— — on ery 


- — — — nh 
11111111 ²˙¹¼mÄ ̃⅛—⁵m Ee A EE IS 3. 4 
— ——— — : : 0 


which will give the place where the ſhip Bis 


the E. by 8. point, 8 count from the Zenit 


8 
Pal 
; 381 
{xt 
5 
4 
0 
Ii 
i 
J. 
f 1 
3 
$ 
%; 
8 


clevate the pole, and fix the quadrant in the e. 
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2. Place the quadrant in the E. N. E. point 


count from the Zenith on the quadrant 4b" 30, 


1 


viz. Gibraltar. Again, turn the quadrant to 


43 300 9 vou will find the place that the 
mip C arrived at VIZ. Cape Verd. 

3. Count the poi ints from the N. we de [ 
be found to have ſailed on raumb 6, and Con WM © 
oe 9. 

The de egrees on the Horizon 1 e! 
E. N. E. to the E. by S. will ſhew the ange! 
they made at ſetting out, viz. 33 15 25 

5. Bring the place each ſhip arrived at to 
the meridian ſeparately, it will ſhew you Wn 
difference of their meridian from a e firſt 
ting out; viz. B 5% 3o', C 45% 30 „both e. Cail 


” ard. Their difference of longit e is 12. 


6. F. or their diſtance, bringe either oft! e 


arrive ed at, ſuppoſe Gibraltar, to the. Lon 


7 


75 e it to Cape Ve rd, and you wich and 

24 S. W. by 8. which, multiplicd by 60 
os 1440 miles. „%%% et A 
Dio. I ſhall now ſhew you how to. make: 


5 : py ; 2 « . Ty 5 15 4 
common dial, from when ice YOU will natural f 

ce the properties of the * here more. Pant, 
ind by the interſection of the different cron 7 
will yourſelf be able to rate many urious an 
vietul Problems. „ CES ” 8 
} 


© 


PRO3 


V1 


IN DIA IL. LIN G. 15 
171 
To make an horizontal Dial (vic. a Dial 10 be fet 
upon a t, or Pedcejtal) in any Latitude ; but 


| | ſuppoſe for London. 
EXAMPLE. 


i | ET it be required to make an horizontal 
IL dial for the latitude of London. 


Firſt, Take a piece of braſs, or a thick 
1 ſmooth painted piece of board, of the fame 
"BF {#:c as that of which you would have your dial; 
0 10.1 8 
0 F 7 & 7. 
| '% Fa \ ay / * 45 | 
| S N 
* \ \ / | HS 
- FACE AA fp * 
L el RNS On f 
; 5 > | N | tz! | 


0 


Aaron AUDI ft 32. 


derive upon it, a ſemici rele at pleafi ur 

from the centre &, as B, C, D. 

A Secondly, Divide this ſemicircle! no to equal 

1 parts by the line A 12. 8 

and . 5 Thirdly, Draw right lines by the entre: nity 
of the ſemicircle, ſo as to make them tangents. 

0 it at B C, and D; theſe are to contain the 
| our lines; and thus is your plane, or dlal-plate, 
23 ach to have the hours drawn from the centre. - 


11 5 1 5 ö Now 
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Now to find the diſtance from the meridian, 
Or 12 0 0 clock line, in degrees and minutes. 


5 „„ 

Bring the vernal colure (viz. Y) to the me- 
ridian, and the index to the upper 12; thi 
done, turn the globe weſtward, till the index 


Points to one o'clock; (or till 15 degrees pak: 


through the meridian) and you will find the 


colure (viz. the line that pailes through Aries 


from pole to pole) to cut the Horizon in 11” 50 
irom the meridian, the diſtance from the 12 


o'clock line to 1, or 11, which ſet off by any 


ſcale of chords from the meridian 12 on the 


tcmicaircle._ 


Secondly, Turn the globe till the index points 


to * and the colure will cut me Horizon in 


. the diſtance from 12 to 2 or 10: turn 


the globe till the index points to 3, and the 
colure will cut the Horizon from the Meridian 
in about 38” 5 the diſtance from the Meridian 
to 3 or 9: turn it till the index points to 4, and 
the colure will cut the Horizon in 53 300%, the 
diſtance from 12 to 4 or 8. Turn it till the 


index points to 5 and the colure will cut the 


Horizon in 71 4, the diſtance from the Me- 
ridian, or 12 o'clock line, to 5 or to 7. The 
fix o'clock line will be go? from the Meridian, 1 
or 12 o'clock line, or will fall into the arch CD Þ. 
in the point D, viz. the colure will cut the Ho- 
rizon at 9o?, or in the caſt point. 

_ Thirdly, Take off theſe degrees and minutes 


from any ſector or ſcale of chords: and ſetting 
„ One 


in 
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one foot of the compaſs in C, ſet off on the 
_— from C towards B and D 11. 30, 14 
&c. &c. 
N From the centre A draw lines 
through theſe dots or pricks, to the tangents 


or lines without the ſemicircle, and you have the 


true hour lines. 


Note 1. The halves and quarters are found the ſame way, 

by turning the globe till the index points to ꝝ paſt 12; 2 
paſt 1, &c. and obſerving in how many degrees the colure 
cuts the Horizon from the Meridian. 


Note 2. After you have drawn the hours from 12 to 6 in 


the morning, and ſix in the evening, you may cailly get the 


* hours at 5 and 4 in the morning „by 1 laying a ruler from the 
| hours of 5 and 4 in the afternoon, and drawing lines through 
the centre. The ſame may be done on the other ſide of 
| the plane, that is, lines drawn ſrom 7 and 3 in the morning, 
will be 7 and 8 at night, 

Fo Nete 3. The ſtyle or gnomon of this dial makes. an angle 
| with the 12 o'clock hour line of 51 32“, and mult be put in 
| the centre A, and ſtand directly oy oy the 12 0 'clock line, 
or meridian of the pg = 


1+ Note, Always remember to make an al- 


lowance for wel 8 of the ſtyle or gnomon 
on the plane, by drawing two lines by the tide | 


| of the Meridian line, as wide as the ſtyle is 
thick. 


—w— 


PROB. VII. 


E To make a 455 ef S. . Dial. in the Latitude of London. | 


There are ted WAYS. 


IRST. let the globe remain for the latitude _ 

of London as before, and fix the quadrant ; 

in the Zenith, and turn it to the E. point, or 
; | to 


4 * = — ——c—0 N 
„ - a r = : — 2 25 W 
— — me. * A. = * — — 


SA 


= — 
w — a 1 * — — 8 


2 = on” 32s 


Index points to 11 or 15 and the colur 
cut the Horizon in 9" 30';: turn it to 10 or : 
ny colure will cut the Florizon in 197 45", &. 


ample how to make a vertical dial that deci, 

ſrom the S. either caltward or weſtward 
you know that it is a chance indeed hit a Wal 
thould exactly face the lein h. 


as follows; „ 
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to the W. and there fix it: then turn the vlobe 


to 11 o'clock or to one, and the colure will cur 
the quadrant in 9" Jo ee 

Turn it to 10 or 2, the Solare will cut t the 
quadrant in 19% 45', the diſtance from the 
Meridian. 


Turn it to 9 or 3, it cuts the quadrant in 


31 83. 


Turn it to 8 ind 4 4, it cuts in 477 8“ 
Turn it to 7 and 5, it cuts it in 66® 42 


ds 


London $ A to 90, viz. to Wy (for 381 


\ 
and 512 „ make 90) t hen turn the Fae Jetit 7, the | 


3 before. 
 Tyro WY Sir 12 al Li! E2 treme 1y 0 bliged to YE 1 b 17 


if it were not too much trouble, 1 * ould take 


it as a favour if you would give me one er- 


Philo. Jam ready to do ev ery thing, T7, 


v.. 


that lies within the compaſs of time, room, and 


4 


ability. We will ſuppolc then it were require! 


5 % ON TY I . 
3 ; # 43-35 | 
h I KX. 
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PR OB. VIII. 


To _ AY erect, or vertical Dial, declinins from 


e North towards the Eaſt or Weſl. 
EXAMPLE: 


Lot it be a Dial declining from the N. caſtward 505 


R Y I. E. 
ECTIFY the globe, quadrant, colure, and 


index, as before. 

2. Bring the quadrant of altitude to cut the 
Horizon in the degree of declination; viz. 60? 
from the N. point, eaſtward, which repreſents a 
plane, declining that number of degrees. 


z. Hold the quadrant faſt at bo, and turn the 


1: 


globe caſtward, till the index points to all the 
forenoon hou rs, and the N Will cut the 


1 


gquadrant in the ee Deny of degrees each hour 


18 diſtant from 1 he Meridian; and lines drawn 


through each of theſe from the centre; are the 


hours equ:red. 
T Dus 75. Mud the foreumm hours 
1 kur n th e gl be till che index points te 1E 
10, 9, &. or till of the Equator paſs through 


the Meridian, an I find the colure cuts the 
quadrant (from the ere e as follows. 


nee 9:20 

189 — 18 1; 

9 | — 26 12 
ü K 

7 — 4.5 Fo 
%%% ious 
85 — 706 00 The 


* 
; 

; 4 
3 
4 i 
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The forenoon hours required, which will be 


on the W. or left-hand fide of the 12 o'clock 
line, becauſe the plane declines eaſtward, and 


conſequently you have more hours in the fore- 


noon — in the afternoon on this plane. 


. To find the afternaon hours. 


1 now turn the quadrant to the oppoſite point 


of the Horizon; viz. I cauſe it to touch 605 
of the Horizon from the S. towards the W. and 


bring the index and colure back to the Me- 


ridian. 
Then turning the globe weſtward, til the in- 


dex points to 1, 2, 3, and 4, or till 155 pas 
through the Meridian, the colure will cut he 4" 
"I quadrant (COUNT from the Zenith) as follows, 1 


For 1 © clock 12 45! 


* 29 45 
x _— 9 45 
4 —— 80 15 


Theſe are the A of the ch hours, 

from the 12 o'clock hour or meridian. Here 
vou ſee the colure goes off the 3 there 
fore the ſun goes off chis plane about 4. 


z 3. To find, the diſtance of the Subſtyle, or . f the 


gnomon from the 12 0 lock line, as 4 0 the height 2 5 


of the ſiyle ; do thus : 


Bring the colure to the Horizon in the plane's 8 
declination, counted from the S. towards the 
E. VIZ, bring che colure to 60 in the Horizon, 
counted 


EN DAN 6 


counted from the S. ecaſtward; and then turn 


the quadrant till that touches the ſame number 
of degrees (viz. 60?) from the N. eaſtuard; ſo 


ſhall the quadrant and colure cur each other ar 
right angles; and the number of degrees counted 
| on the quadrant from the colure to the Zenith 
are the degrecs of the ee s diſtance, viz. 


* 40'; and the degrees from the pole to where 


” quadrant cuts the colure, counted on tne 
colure, is the height of t! e ſtyle, VIZ. 32 4%. 
Laſtly, Me aſure or take off 21* 40' from any 
ſcale of chords, and ſetting one foot at the 12 
o'clock line, turn the other weſtward, or to the 
left hand, and make a dot or prick; for right 


over this 4 mult rhe fubſtyle or gnomon ſtand. 


And thus by a little attention may any ſort 
of declining, inclining, or reclining dials be 


eaſily made 5 the abe. For a direct S. dial 


at London will be an horizontal dial to the in 
habitants of 389 2818. lati tude; VIZ. 19 5 diſ- 
tance from b Zenith. 


So an erect plane under the pole is an hori- 
zontal one under the equator. An erect ver- 
tical at 80 N. latitude, will be a horizontal 3 in 


10? 8. latitude, &c. &c. 


Tyro. Sir, 1 heartily thank you; tie this gives 
me a clearer notion of the poſition of places and 


planes than I had before. But, pray, may not 


lome problems relating to the moon be Per- 
formed by the globes? 7 


Philo. Ves; the very ſame way e as hal re- 


lating to the ſun, when once you know her 
place; In the ccliptic; but this you mull find 
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162 THE. USE OF THE GLOBES, Ke. 
very often, becauſe it is continually changing, 
and indeed is ſo variable, that the operation 
will not ſtand long, or hol d good but for thet 
boy cots but by getti ng her true place, 1 may 
tell her riſing; ſetting, a [nd ſouthing, the hour of 
the night, the tine of high water, &c. &c. 

[ will give you a ſm all notion of it, and leave 
rhe reſt to exerciſe your own Ingenuity. Divide 
the equinoctial into 30 equal 1 57 by red 
ſtrokes or figures, beginning at Aries, and at 
every 12th des Frec mak! ng a mark, as 1, 2, 3, 4, 
c. this reprele ents the 35 days of her age. 

Now to {ind her place. Flev ate the N. pole 
to the Zenith, and bring the equinoc Trial cobue 
againſt the day of the month on the Soma on, 
iz. the day of new moon, 0 mall the moon's 
age (wrote in red figures). 01 the Gin 5780 
point to the Ceo ree of the Eclipti c, on the Ho- 
ron, 25 iin or near, at that time 
Tyro. I am extremely obliged to you, 8 - for 
all theſe favours; but, as neceſſity obli 8 me 10 
gc, I beg you would excuſe me, and receive n 

hearty thanks. %%%%ͤͤͤͥç ñ ns 
Philo. My dear pupil, I with you well, and 
would. adviſe. you to employ your time in the 
prac tice of theſe things, rather chan {pens 1 it in 
tr. ges and idlencſs. 
FJyro. Sir, I thank you for your good ade ce 
and am your humble ſervant, 


Philo, Farew ell. 
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CONTAINING 


& fort Account of the Solar Syſtem, and 
of the Comets, and fixed Stars. 


DIALOGUE 


Between Parr. a Tutor, 40 Ty RO, 4 Pupil, | 


concerning the Solar 85 flem. | 


Dre. TO vou have given me ſome 


notion of aſtronomy in the ſeveral 


prob lems you have ſolved relative to the fun and 
ars, yer, as J have heard many things CONCErn- _ 


ing the ſolar ſyſtem, and the comets and fixed 
ſtars, which I do not underſtand, I would take 


it as a particular favour if you would give mea 
more full and ceumantia: account of theſe 


| is heavenly bodies. 
Philo. I will, my dear 75, but yon muſt 


to give you a full account of all theſe particu- 


be content with a ſhort account indeed: for 


| lars would greatly exceed the limits of this 
little I rcatiſe, and Rill more, the bounds to 
15 1 
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which I am confined in this ſhort Appendix. 
By the ſolar ſyſtem, then, you are to under— 
ſtand the ſun, which is placed in the centre, 
together with the ſix planets, Mercury, Venus, 
the Earth, Mars, Jupiter, and Saturn, which 
mode round him. Theſe planets, with reſpect 
to their nearneſs to the ſun, are exactly in the 
order in which they are here mentioned. Mer- 
cury is neareſt to the ſun, Venus next, the 
Earth next, Mars next, Jupiter next, and Sa- 
turn is at the greateſt diſtance of all. The 
diſtances of the planets from the ſun may 


eaſily be conceived in the following manner: 


ſuppoſing the diſtance of the earth from the 


fun to be divided into 10 equal parts, then 
_ that of Mercury will be four of theſe parts; that 


of Venus 7; that of Mars 15; that of Jupiter 


$2; and that of Saturn 95. Hence it appears, 
that the Earth is placcd between Mars and Ve- 
nus, having Mars, Jupiter, and Saturn above 


her, and Venus and Mercury below her; and 


for this reaſon it is, that the three firſt are 


called ſuperior, and the two laſt inferior pla- 


nets. But to expreſs the diſtances of the pla- 


nets from the ſun as nearly as poſſible, in Eng- 


liſh miles, the diſtance of Mercury from it 
is 36,841,468 miles; of Venus, 68,891,486 
miles; of the Earth, 95,173,000 miles; of Mars, 
145,014, 148 m.; of Jupiter, 494,990,976m. and 
of Saturn, 90), 956, 130 m. By theſe diſtances, 
however, are to be underſtood their mean 
diſtances; in order to comprebend which, 
it muſt be obſerved, that the orbit, or pſy, 
wy . which: 
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uhich a planet deſcribes about the ſun, is not 


a perfect circle, but a figure called an ellipſis; 


which, though ſomewhat reſembling a circle, 
is longer than it is broad. Hence the ſame 
planet is not always at the ſame diſtance from 


the ſun, and the mean diſtance of it is that 
which is exactly between its greateſt and leaſt 


diſtance. The planets appear at firſt ſight like 


the fixed ſtars; but, upon a more accurate 
view, they may caſily be diſtinguiſhed from 


them. 1. By their never twinkling, as theſe 
laſt do. 2. By their being ſeen earlieſt in the 
evening, and lateſt in the morning. And 3. 


By their changing their poſition with regard to 
the fixed ſtars, and to one another; but always 


keeping within the zodiac, that is, within 8 


degrees of the ecliptic, either ſouth or north. 
Mercury is ſo near the ſun, that he can ſeldom 
be ſeen without the help of glaſſes. Venus is 
| cafily known, being ſometimes the evening, and 
' ſometimes the morning ſtar; and Mars, Jupiter, 
and Saturn appear of a more red or vey 


N colour than the fixed ſtars. 


Tyro. Do all theſe planets perform their re- 


volutions round the ſun in the ſame time? 


Philos. No; that is not likely, conſidering | 


their different diſtances from him. Mercury 


performs his revolution in about three months; 


Venus in about ſeven months and a halt; the 


Earth in a year; Mars in a about two years; 
Jupiter in twelve, and Saturn in about thirty 


years. 


5 Tyro. 
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as big as Mars; but Jupiter is 1049 times a; 


or the carth round the ſun. 
obſerve, that the earth has two motions; one 
round its own axis from weſt to eaſt, in twenty- 
four hours, which makes all the heavenly bodies 
appear to move round the earth from caſt to 
welt in the ſame time, and cauſes the regular 
ſucceſſion of day and night ; 
round the ſun in the ſpace of a year, which 
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Tyro. Are all the planets of the ſame bulk 0! 


magnitude? 


Philo. No: the Earth is 27 times as big a; 
Mercury, very little bigger than Venus, 5 times 


410 


big as the Earth, Saturn 5 86 times as big, ex. 


cluſive of his ring; and the ſun is 877, 650 


times as big as the earth. 

Tyro. You fay the arch moves round the ſont 
How can I believe that, when I plainly ſee, that 
the ſun moves round the earth) 

Philo. You muſt naturally think ſo; but vou 


are miſtaken; and vour miſtake is eaſily AC= 


counted for from the following circumſtance, 
namely, that the appearance will be the ſainc 
to you, whether the ſun moves round the earth, 


But firſt 1 mult 


and the oihcr 


occaſions the change of the ſeaſons. That the 


appearance will be the ſame if the earth turns 


round its axis, as if all the heavenly bodic: 


moved round the earth, may be caſily prove 
by a very {imple experiment. 
ſhip, and let her be turned gently and uniforml; 
round, you will not be ſenſible of the {hi ps 
motion, but will imagine that all the object. 


land are moving round che ſhip. In like Nan 


preſen 
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ner, let one ſhip be fixed immoveably in her 


ſtation; go on board another ſhip at the diſtance 
of two or three miles: let this ſecond ſhip ſail 


regularly and uniformly in a circular direction 
round the firſt ſhip; you will not be ſenſible of 


| the motion of the ſhip in which you ate, but 


u ill imagine that the immoveable ſhip 1 is moving 
round you. The firſt of theſe is an exact re- 
| preſentation of the diurnal motion of the carth 
round its own axis; the ſecond, of Its annual 
! pation round the ſun. 1 
| Tyre. But though theſe motions of the carth 
be perſectly reconcileable to appearances, it 
does not therefore follow, that they take place 
in fact. 
Philo. That they do take place in fact, aſtro- 


nomers have proved by a variety of arguments, 


many of which are above your comprehenſion; 


and beſides, to mention them all, or even the 


principal of them, would greatly exceed the li- 
mits of this ſhort Appendix : 1 fhall content 


my ſelf at preſent with taking notice of one or 


tuo. In the firſt place, if the earth docs not 
turn round its own axis, the ſun and ſtars muſt 
move round the earth in the ſpace of 24 hours. 


hut conſidering the great diſtance of the ſun 


E from us, if he was to go round the earth in 
N 24 hours, he mult travel upwards of 300,000 
miles in a minute; and as the ſtars are at leaſt 
| 400,000 times as far from the ſun as the ſun is 
from us, thoſe about the Equator muſt move 


go ooo times as quick. as the ſun. But this 


is a degree of velocity, which it exceeds the 
= utmolt. 
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utmoſt ſtretch of human imagination to con. 
ceive; and indeed it ſeems to be as impoſſible 


or eternal duration. It is, therefore, natural to 


— ——— — — — 
3 ———— — 2zʒ22:2::᷑ꝛꝑñññĩ]ʃ'ñũ„%P — — — 


to form any idea of it, as of infinite ſpace, 


conclude, that the earth turns round its axis, 
which is eaſily conceived, inſtead of the ſun and 


ſtars moving round the earth, which 1 it is impol- 
ſible to comprehend. 


In the next place, it is an eſtabliſhed law of 
nature, that a heavy body never moves. round a 


light one as its centre of motion. A pebble, 


faſtened to a mill-ſtone by a ſtring, may by an 
caly impulſe be made to circulate round the 
mill- ſtone; but no impulſe can make a mill. 
ſtone circulate round a looſe pebble, for the ha. 


vieſt would undoubtedly carry the lighteſt along 
with it wherever it goes. But the ſun is at lea 
227 thouſand times as heavy as the earth; and 

therefore, inſtead of the ſun moving round the 
_ earth, not only the carth, but all the other pla- 
nets, muſt move round the ſun as their centre 
of motion. Beſides, if the ſun moved round 
the earth, it would take no leſs than 173,510 
days to perform its revolution, and in that caſe 


our year would be 475 times as long as it now 


is; but as we find the regular return of the 
| ſeaſons, that is the completion of a whole yearin 
365 days and about 6 hours, in neceſſarily fol- 
lous, that the earth muſt move round the ſun. 
Add to this, that, as the other planets, in their 


revolutions ie the ſun, ſometimes move for- 


ward, ſometimes ſeem to ſtand ſtill, and ſome- 
times to move backward, all theſe irregularities 
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are caſily accounted for by ppl ling the carth 
to move round the tun, but can not be explained 


on the contrary ſuppoſition, of the ſun's mov 


ing round the earth, 


Tyro. I beg leave, Sir, to mention one ob- 

jection to the. diurnal rotation of the earth on 
1 own axis. If it moves, as you lay, from welt 
to eaſt, will not a ball, fired perpendicularly up. 
ward in the air, fall conſider ably weltward ofthe 
| place from which it was {tot ? 

Philo. By no means: for as both the gun and 
ball partake of the earth's motion, the ball will 
be carried forward with the air as quick as the 


; | earth and air turn, and will therefore fall on 


the very ſpot from which it was fired. Thus, 


if you let fall a ſtone from the top of a mai n. 


malt, it will fall on the deck as near the foot of 


: wy 
To Do the other planets, as well 1 che 
cat th, turn round their axes ? 


Phils. Some of them do. Venus turns round 


her axis in 24 days, 8 hours; Mars in 1 2.4.80! 5g 
Io minutes; and Jupiter in: nine hours, 56 mi nie 
Whether Mercury and Saturn have : any re 


lution round their axes is not yet Known. The 


Lun turns round bis axis in 25 days, 6 hours; 
and the moon nd hers. in 29 days, 12 hours, 
and 4.4 minutes; that! is, in the ſame time that 


Fic revolves Ss the carth, ſo that ſhe has al- 


Was the ſame face turned towards the earth. 
7%. Is not the moon one of the planets? 


1 


* 7 N 


 Epitg 


the maſt when the thip fails as when the is at 


| eclipſe of the moon. 


vered. Saturn has, befides, a 
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Philo. She is; though not a primary, but 
only a ſecondary planet, or fatellite; that i; 


an attendant upon the earth, about which ſh; 
revolves as her centre of motion, in the ſame 
manner as the earth revolves round the {4p 


from weſt to eaſt; and hence it is, that fi 
riſes every night conſiderably later than ſhe did 
the preceding one, except during harveſt, whey, 
tor ſeveral nights together, ſhe” riſes, when at 
full, nearly at the ſame time; for which reaſon 


this moon is, by way of diſtinction, called the 
harveſt moon. 
tween the earth and the ſun, it cauſes an eclipſe 
of the ſun; and when the carth is directly be. 


When the moon is directly be- 


tween the ſun and the moon, it cauſes an 
The former always hay- 
pens at new moon; the latter at full moon. 


| But neither of them happen at every new and 
full moon; for, if they did, there would bo 
twelve eclipſes of each luminary in the courſe 


of a year, whereas. there are never more th an 


ſeven, nor leſs than two. 


yo. Have the other planets any moons? 
Philo. Jupiter has four moons, and Saturn 
five. Mercury, Venus, and Mars, have no 
moons; at leaſt none that have yet been diſco. 
thin, broad ring 
{ which I mentioned above) that ſurrounds his 


body, without touching it, in the ſame manner 


as a horizon does an 1 globe. It 18 


21,00 miles in breadth, and is as far from 
| Saturn on every tide. 
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| have no light of their own, but ſhine by the re. 
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7%. Is the moon as big as the ſun, as the 
ppcars to be? 
Philo. So far from it, that ſhe is, at leaſt. 


42,87 5,000 times lets than the fun. The reaſon 


of her appearing as big as the fun is, that ſhe 


is much nearer the extth. Her diftanc e from 


the earth is only 240,000 miles, whereas that OL. 
the ſun is 95 millions. 


Tyro. What kind of bodies are the pla mets? 
Philo. They are dark or opaque bodies, that 


reflected light of the ſun, which is a great body 


of fire, and is the ſource of light and heat to all 


other bodies in the ſolar ſy ſtem. 


Tyro. Are the planets inhabited? 
Philo. They probably are; for it is not to be 


ſuppoſed that the Almighty created ſo many 


| worlds for no other purpoſe, than merely to af- 
| ford a faint glimmering light to the inhabitants 
ol this earth, eſpecially as we might have enjoyed 


a much greater light at a far leſs expence, name- 
| ly, by the addition of another moon. 


Toro, Whar do you mcan by the comets? 


Philo. The comets are certain dark or opaque 


| bodies, like the planets, and move round the 
| ſun, but in very eccentric orbits, being lone 
| times ſo far from him, that their cold muſt 

| be exceſſive, and ſometimes ſo near him, that 

their heat muſt be fo intenſe, as would prove 
altogether intolerable to an inhabitant of this 
| carth; and would even deſtroy, or at leaſt 


vitrify, the carth itfelf Sir Iſaac Newton 


> omputed the heat of the comet which appcared 
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in 1680, when neareſt the ſun, to be 2000 times 
greater than that of red-hot. iron; and that 


being thus heated, it muſt retain its heat untl 


it comes round again, although its period {haul 
be more than 20,000 years; "and It 1s computed 


10 be only CTC: The theory of Comets 6 19% | 


az yet very diſtinctly aſcertained. There are ſup. 
poſed to be 21 comets belonging to the ſolar 


| TY RE: but the periods or returns of three gf 


them only are known with any tolerable cer 
tainty. One of them was expected to return in 
1789, but has not yet appeared. Comets are 


_ always attended with long tranſparent trains or 


tails, iſſuing from that tide of them which 5 
turned away from the ſun. Comets were foi 


merly ſuppcſed to be prodigies or portents, and 


to bee! ſome great event or revolution, ſuch 


as the fall of empires, or the death of ſome 


eminent and diſtinguiſhed perſonage; but they 
are now known to have no more connection 
with the civil or political affairs of this world 
than any other of the heavenly bodies. 
Tyro. What do you mean by the fixed ſtars! 
Phils. All the other heavenly bodies, except 


the ſun, planets, and comets. They are 11 


fixed ſtars, becauſe they always keep the jan 


place, or relative diſtance from one ee 


Their number is probably infinite; but tho{ 


diſcoverable by the naked eye, do not exceed 
1000; and thoſe diſcoverable by glaſſes, do not 
amount to above 2000; in all 3000. Ther 
_ appearing ſo numerous, or rather numberlch, 
to che naked eye, is owing to our looking upon 
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them in a confuſed manner, at 50 el nr re- 10 
ducing them to order. Ih icy are ſuppoſed to Mt 
be ſuns, cach of them as large as our S and t to 4 
have planets, | both primary a and ſcco1 NCAry, re 
volving round them. What 5 4 8 and CXa) te 
idea docs this give us of the works of creatic 5 * 
oy of the power WiHdGom, a8 159088 '6 80 in 
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earth be round, as we hope 


b 

1 Ve have 8 wly demonſtrated in the be. 
ginning of this work (p. 2, 3, &c.) yet it is no 
an exact gl b or 15 ere; but my a ſpheroid; 


ies 18, 
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to the centrifugal force 
3 turning round its on 
pace of 24 hours: it is the ſame 
wich a 2 in a fl! ng is known t9 
1g ſwiftly whirled round in a 
circular manner, 1 by which it has a ſtrong 
tendency to recede or fly from the hand, or 
In like manner all the fan 
of the earth endeavour to | fy off from the a 

of motion, and ve old act tally CO ſo if 1 
were not kept together by a far ſuperior force, 
Viz, that a gravity, by which. they conitanti 
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N fore, | is called the centripetal force, and acts in 70 5 
direct oppoſition to the centrifugal. 91 
| When a ſtrong and a weak force act in 
oppolition to each other, the effect of the for- oy f 
mer will be diminiſſied by the latter; and as the 11 1 
j pn for ce is gicateſl. in the parts about 4 
the equator, v 15 6 tt e diſtance from the axis i 1 
' 18 \(reateft 0 al 0 the force of Kr avity will þ | 


j be there mo oft dimin iſhed by it, and conſe- 

| quently all thoſe parts muſt have receded farther 

ö from the centre when the earth was firſt put in 
motion; and as all the Pars of the earth 
are connected by a mutual coh 107, it follows, 
that in Proportion as the equat torial parts re- 
ceded, the Polar parts mult have acceded or 

' approached nearer to the cc ntre, WE therefore 
muſt have become r than the I ner parts; 
that is, the earth muſt have aflumed the figure, 

not oO a globe or ſphere, but; as we have 

already 3 of a ſpheroi d. It appcars 
from the principles of phyſics, that the force 1 
ol g 0 or the cent ripctal torce, is to the ſh. * 
cer itrifu gal as 289 to 1 under the equator; * 
and the latter gradus lly decreaſes as you retire 

from the eqr uator towards the poles, at which 

tuo laſt PIaccs it ceaſes to act entirely; for 


a 85 


— — — 2 * 925 6 


b there, as there is no rotatory m. io! n of the | 
earth, there 18 conſeq ently no contri incal fo: m_— [ 
and in theſe two 92 5 therefore gravit; exerts IT 


its full effect. 

| Now, tince gravity eraduall ly encreaſes fron 
; the equator to the poles, it will have a ſenſible 
| 1afluence upon the motion of long pendulums 


once aſcertained, the Text point to be deter- 
mined was how much it differed from a feal | or 41 
ſphere; and this, it was thought, might mot | a deg 
eftectually be done by meaſuring a degree of 
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by encreaſing or diminiſhing their weight, in | Thi 
proportion as they are carried nearer to the Wl of the 
3 or the equator; for, according as th <1r We famou 
weight is greater, they hs ate the quick 1 length 
and Vice verſa: therefore a pendulum, v Nic ch bund 
vibrates ſcconds at Lon don, will not do the equal 
lame at the equator, where gravity is lefs, and order 
conſequently the pendulum Ughter; for there it gree v 
will vibrate flower, and the clock will by tude 
that means loſe time. The truth is, it was the zb, 76 
icregular going of a pendulum clock which order, 


firſt ſuggelted the idea of the different force circle, 


ol gravity in different latitudes; for in 1672, wiſes 
Mr. Richer carried a clock from Paris to Fro 
Cayenne, in north lat. 4. 56 -17", where he | the di 


ound, that, in order to its beating ſeconds of by cal 


mean time, it was neceſlary to ſhorten the a diar 
pendulum one line and a quarter, or a little And 
more than one tenth of an inch; which plat nly or the 


_ proved, that gravity Was leſs there than at! Paris Ie ec 
or London. 


5 E axis b 
The ſpheroidical figure of the ER bel lis lik 


excee 


51.4 


the meridian: for it was well known, Thar, it Which 
the figure was not ſpherical, the degrees cou 10 bby o 
not be equal in different latitudes, but muſt entre. 
be leſs near the equator, where the earth was Wl the fi 
' rounder, and greater tow ards the poles, where a me; 
= was flatter. globe 


Ibis earth 
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This taſk, therefore, of meaſuring a degree 


of the meridian. was firit undertaken by the 
| famous Caſſini, who in 1718 meaſured the 


length of che meridian through France, and 
found that a degree in the parallel of 49* 22 was 


equal to 57,183 toiſes. In 1735, by the joint 
order of the Kings of France and Spain, a de- 


| gree was meaſured at Quito, in Peru, in lati- 
160. and Was "ſound there equal to 
36, by the French King's 


I tude 15 

56,767 toiſes. In 1; 

order, a degree was este at the Arctic 

circle, and found to contain 57,438 toiſes. 824 
toiſes are equal to an Engliſh mile. 

| From theſe ſeveral meaſures of a degree in 


| the different parts of rhe meridian, it is found _ 
vy calculation, that the axis of the Earth is to 


a diameter of the equator as 1019 to 1024. 


And it is from thence alſo found, that the axis 


of the earth is 7932 miles, and a diameter of 
| the equator 7971, which therefore excceds the 
ais by 39 miles. By the lame calculation it 
lis likewiſe found, that a degree at the pole 


| exceeds a degree at the equator by 830 toiſes, 
or a little more than an Engliſh mile; and that 


Et degree of the meridian in the parallel of 
31 44. 18 equal to 
Which exceeds the firſt degree of the me ridian 
bby 546 toiſes. If we add the toiles in the two 
extreme degrees of the meridian together, half 


I the ſum will be $7,041, which is the length of 
[a mean degree, or degree in the meridian of " 
globe juſt equal in bulk to our ſpheroidical 


earth. Then divide 57. 041 by $24, and the 
| 2 5 . quotient 


. 


* og 


a degree on the equator, 


"as 
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quotient 69334 will be the length of a ER 
in a great circle of ſuch a globe; which nul. 
tiplied by 360, will give 24,922 miles for the 
circumference of a globe equal to the earth; 
_ whoſe diameter therefore will be 7933 Engliſh 

miles. The diameter of the earth being knoyn, 
the ſquare miles contained in its ſurface will be 
197,706,226; and its ſolid contents in cubic 
miles will be upwards of 26,139,500,000, or 
near 26, ,140 millions. 

As to the proportion, which the land bears 
to the water on the ſurface of the earth, it is 
perhaps impoſſible to determine it exactly 
Some probable conjecture, however, may be 
formed with regard to it by the following ex- 
periment: Suppoſe, of the papers that cover 
the artificial globe, you cut out carefully, with 
a pair of ſciſſars, thoſe parts that repreſent land, 
and weigh them in a nice balance. Then 00 
the ſame with thoſe parts that repreſent water; 
and the weight of the two parcels of papers 
compared together will give you the propor- 
tion of rhe land to the water. 

This I have ſeen done with the papers that 


cover the ſurface of Mr. Senex's 28 inch globe, 


'and the reſult was as follows: The papers re- 
preſenting land weighed 367 grains, and thok 
_ repreſenting water 1125 grains. The we? ght 
therefore of the whole was 1492 grains, a fourth 
part of which is 373 grains, which is more than 


the weight of the land 367, though very near it. 


The proportion therefore of land to water is as! 


to 3, or che land is of the earth's ſurface ver) 
nearly, SECT 4 , 
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9 . 
Of the ATMOSPHERE. 
\HE air is that thin, inviſible fluid, which 


ſurrounds the earth to a conſiderable _ 
height; accompanies it in its diurnal motion F 
round its own axis, and in its annual motion | 
| round the ſun: in ſhort, it is that in which we i 
live and breathe, and, together with the clouds 
and vapours, that float in it, is called the atmoſ- 
phere. The air is Juſtly reckoned among the 1 o 
number of fluids, becauſe it has all the proper- "8: 
ties by which a fluid is diſtinguiſhed. It yields SE 
| to the ſmalleſt force imprefled on it; its parts 71 
are eaſily moved among themſelves; it preſſes 1 
; Ge to its pet N height; and its 1 
preſſure is every way equal... j 
| That the air is a fluid, con- iſting of fach; 
| pa: rticles as have no coheſion betwixt them, but 
| cafily glide over one another, and yield ro the |. 
| flighteſt 1 impreſſion, appears from that eaſe and — | 
| freedom with which animals breathe in it, and off 
move through. it without any difficulty or ſen- 
Lale reſiſtance. But it differs from all other 9 
fuids in the four following particulars: | vans 6 Mi 
can be compreſſed into a much leſs ſpace than kN 
mat which it naturally occupies, which no 
other fluid can, at leaſt not to any confidera- . 
bie degree.“ 2. It cannot be congealed or BMX 
E fixed, as other fluids may. 3. It is of a dif- 
rent deuſity in every part upward from the 


* 


CET 
9433 


1 = WA os 4 — — — L IM > 1 
Ta” N rr N = 33 — 
- . ; — — * * 5 


i 


£ bY W —— 
- — <q. 


* It has been Gand by late experiments, that water may 
| bc compreſſed, though not very much. 


1.6. 3 earth's. 
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_ earth's ſurface, decreaſing in its weight, bulk 
for bulk, the higher! it riſes; and therefore muſt 
alſo decreaſe in denſity. 4. It is of an claſtic 
or ſpringy nature, and the force of its n is 
equal to its w eight. 
That air is a body, is evident from its ex- 
cluding all other bodies out of the ſpace it po- 
ſeſſes; for if a glaſs jar be plunged with its 
mouth downward into a veflel of water, there 
will but very little water get into the jar, be- 
cauſe the air, of which it is full, keeps the 
water out. Ks Air 18 2a. body, it maſt necds 
have gravity or weight; and that it is weighty 
may be thus proved. Let the air be taken 
out of a veſſel by means of the air pump; then, 


having weighed the veſſel, let the air in again; 


and upon weighing it when re- filled with air, 
it will be found conſiderably heavier. Thus a 
bottle, that holds a wine quart, being empuicd 
of air and weighed, is found to be about 16 
grains lighter than when the air is let into 
It again; which . ſhews, that a quart of air 
weighs 16 grains. But a quart of water weighs 
: 14,621 grains; this divided by 16, quotes 914 
in round numbers; which ſhews that water is 
914 times as heavy as air near the ſurface of 
the earth. 

As the air riſes above the earth? 8 . it 
grows thinner or rarer, and conſequently lighter, 
| bulk for bulk. For as it is of an elaſtic or 
ſpringy nature, the upper patts, being leſs 
preſſed than the lower, will for that reaſon 

expand themſelves, and occupy a larger ſpace. 
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Dr. Cotes has proved, that if altitudes in the 


air be taken in arithmetical proportion, the 


rarity of the air will be in geometrical pro- 
portion. Thus, at the height of 7 miles, the 


air is 4 times thinner and lighter than at 


the ſurface of the earth; at the height of 14 
miles, it is {ſixteen times thinner and lighter; ar 
| 21 miles, it is 64 times; at 28 miles, it is 256 
| times; at 35 miles, it is 1024; and fo on con- 
tinually, or latter numbers encreaſing in geo- 
metrical, as the former do in arithmetical pro- 
portion. And hence it is eaſy to prove, that a 
cubic inch of ſuch air as we breathe, would 
be ſo much rarefied at the altitude of 500 miles, 


that it would fill a hollow ſpher e equal in dia- 


meter to the orbit of Saturn. 


But the real weight or preſſure of che air 


is moſt exactly determined by what is com- 
monly called the Torricellian experiment, which 
is performed in this manner: Take a glaſs tube 


about three feet long, and open at one end; 


fill it with quickſilver, and putting your finger . 


upon the open end, turn that end downward, 


and immerſe it into a ſmall veſſel of quick- 


ſilver, without letting in any air: then take. 


away your finger; and the quickfilver will re 
main ſuſpendid in the tube 29 inches above 
the ſurface in the veſſel; ſometimes more, and 
at other times leſs, as the w eight of the aur is 


varied by winds and other cauſes. 


* 


That the quickſilver in the tube is kept up 
by the preſſure of the atmoſphere upon that in 


the baſon, is evident from this, that if, the 


baſon 


— — — ——— 
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baſon and tube be put under a glals, and the air 


filver in the tube will fall down into the baſon; 
and if the air be let in again, the quickfilver wi 
riſe to the ſame height as before. 


to the weight of 295 inches of quickſilver all 
over the earth's ſurface at a mean rate. A 
ſquare column of quickfilver, 294 inches E. 8, 
and one inch thick, weighs juſt 15 pounds, 

' which is equal to the preſſa ure of air upon every 
ſquare inch of the earth's furface; and 1 


{ſquare foot; becauſe a ſquare foot contains 144. 
ſquare inches. 


man, whoſe furface may be about 14 ſquare 


the air is of a mean gravity ; a preſſure, which 
balanced by the ſpring of the air within us, 
Preſſure. 


Now, fince the earth's ſurface crtaths (in 


every ſquare mile 25,878,400 ſquare feet, there 


be then taken out of the glaſs, all the quick. 


Therefore the 
air's preſſure on the ſurface of the earth is equal 


times as much, or 2160 pounds, upon eV cry 
At this rate, a middle-fized 
feet, ſuſtains a preſſure of 30,240 pounds, when 


would be inſupportable, and even fatal to us, | N 
uere it not equal on every part, and counter- 


which is diffuſed through the whole body, and 
re-acts with an equal force againſt the out ard 


” round numbers) 209,000,000 ſquare miles, and 


muſt be 5,575,680,000,c00;000 ſquare feet 
on the carth's ſurface; which multiplied by 
2160 pounds (the preſſure on each ſquare foot} 
gives 12,043,468,800,000,000,000 pounds for 
= the preſſure or weight of che whole ang 28 : 
je 


2 


8 


The ſame cauſe, that makes Mercury aſcend 
in a tube to the height of 295 inches, is the o- 
caſion of water aſcending in a pump to the 


height of 33 fect; for it will aſcend no higher: 
ſo that a column of water 33 feet high, is equal 


in weight to a column of quickfilver of the ſame 


£ diameter; 295 inches high; and to as thick a 


column of air, reaching from the earth's ſurface 
to the top of the atmol bhere. 


The inſtrument, with which the Torricellian 


experiment is performed, being now generally 


uſed to determine the changes in the weight 


of the air, and conſequently the changes of the 
weather, is for that reaſon called the barometer, 


or weather-olaſs. Sometimes the air is ſo 
heavy and elaſtic, as to ſupport. the mercury 
in the tube at the height of 31 inches; at 


other times it is ſo light and unclaſtic, as to 
| ſuffer it to fall be low 28 inches. The difference i 
| between theſe is three inches, that is, about 
1-9th of the whole weight of the atmoſphere; 
Our bodies, therefore, are fometimes preſſed 
with a weight one ninth more, or one ninth _ 
leſs than they are at other times, that is, with 
about 3360 pounds more eight at one time 
| than another. This muſt no doubt have a 
confiderable effect upon our feelings, and con- 


ſequently upon our health; and the fad; is, that 


it has ſo: but we are apt to aſcribe this effect 
to a wrong cauſe. When we feel ourſelves dull 
| and languid, we think it is owing to the air's 
being two thick and heavy about us. But it 
is s juſt the reverle, The air is then too yo 
nh and 


NATURE OF THE ATMOSPHERE. 183. 


x 
775 
1 
by ; 
« 
1 
* 
1 
* 
= 
T4 


According 


184 NATURE OF THE ATMOSPHERE. 


and thin, as is evident from its wanting ſtrength 


to bear up the Vapours that compoſe the clouds, 


and from the mercury's ſinking in the baro- 
On the contrary, when the air is thick 


Meter. 
and heavy, the clouds mount high, the air be- 
comes more ſtrong and elaſtic, by which means 
it balances the ſpring of air within us, braccs 


up our blood-veſlels and nerves, and makes vs 


briſk and lively. 
It is impoſſible, in a ſhort ketch of this ki id, 
to . all the uſes and properties of che 
1 ſhall therefore content myſelf with men- 


: * a few more of the moſt remarkable. 
: and other aſtrono- 
mical writers, it is entirely owing to the at- 
moſphere that the heavens appear bright in the 


to Dr. Keill, 


day-time. For, without the atmoſphere, cnly 


that part of the heavens would ſhine in which 
the ſun was placed; and if we could live with- 
cout air, and ſhould turn our backs towards the 
ſun, the whole heavens would appear as dark 
as in the night, and the ſtars would be ſeen as 
_ clear as in the nocturnal iky. 
| ſhould have no twilight; but a ſudden tranſition 
| from the brighteſt ſunſhine to the blackeſt 
_ darkneſs immediately after ſun-ſet; 
the blackeſt darkneſs to the brighteſt ſunſ}\ine 
at ſun-riſing; which would be extremely in- 
convenient, if not blinding, to all mortals. 
But, by means of the atmoſphere, we enjoy the 
ſun's light, reflected from the rial particles, 
for ſome time before he riſes, and after he ſets. 
TO when He ſun Nas deſcended below the 
Eb horizon, 4 


and from 


In this caſe ve 
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korizon, and conſequently is concealed from 
our ſight, the atmoſphere, being higher than 
we, has his light full imparted to it, and re- 
flects it to us. This light, or rather twilight, 


gradually decreaſes, till the ſun has got 18 de- 


grecs below the horizon; and then all that part 
of the atmoſphere which is above us is dark. 


From the length of the twilight the Doctor has 


calculated the height of the atmoſphere ( fo f. far 


as it is denſe enough to reflect any light) to be 
about 44 miles. But it is ſeldom denſe enough 
at two miles height to bear up the clouds. The 
real height, however, of the atmoſphere cannot 


well be aſcertained: It grows gradually rarer 
and rarer, the higher it aſcends; and as it is 
impoſſible to ſet any bounds to its rarefaction, 
it ſeems equally impoſſible to fix any Uimits to 


its height. 


The air is rarefied, or made to bell with 
heats and of this property wind is the neceſſary 
conſequence. For when any part of the air is 
heated by the ſun, or otherwiſe, it will ſwell, 
and thereby affect the adjacent air; and ſo, 
by various degrees of hear in differcnt places, 
there will ariſe various winds. When the air 
is much heated, it will aſcend tov ards the 


upper part of the atmoſphere, and the adjacent 


ar will ruſh in to ſupply its place; and there- 
fore there will be a ſtream or current of air 


from all parts towards the place where the 


heat is. And hence we ſee the reaſon why the 
| air ruſhes with ſuch force into a glaſs-houſe, or 


tile-kiln, or towards any 19 where a 3 


fire 
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fire is made; and alſo why ſmoke is carried up 
a chimney, and w hy the air ruſhes in at the key. 
hole of the door, or any ſmall chink, why 
there is a fire in the room. So, in general, Ve 
may conclude, that the air will preſs towards 
that part of the world where it is moſt heated. 
Upon this principle we can eaſily account fer 


the trade winds, which conſtantly blow from 


eaſt to weſt between the tropics, and chiefly 

about the equator. For as the ſun moves from 

| eaſt to weſt, and as the air immediately under 

the fun muſt be morc ſtrongly heated than 5 
upon any other part of che earth's ſurface, | 

uill naturally aſcend into the higher Regions, 

and the adjacent air will as naturally ruth in 


the ſun in his daily courſe from caſt to \ 


incline a little to the north; 
ſide, to the ſouth. 
This general courſe of the wind about the 


equator is changed in ſeveral places, and by a 
variety of cauſes. 


the falling of great quantities of rain, which 
condenſe the air. 3. By burning ſands, which 
rarefy it. 4. By chains of high mountains, 


kin. And 5. 


mer, and towards the ſouth ſide of it in win- 
Ker, 18 theſe, 


85 certain 1 


to ſupply its place; and thus a conſtant ſtream 
or current of air, that is of wind, will wok 


only, on the north-ſide of the equator, it 1 W. 1 
and on the ſouth 


1. By exhalations. 2. By | 


which break its current, and alter its direc⸗ 
By the 3 of the ſun 
towards the north ſide of the equator in ſum- 


and other cauſes of a ſimilar 
: nature, are owing, * The irregularity and un- 
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certainty of the winds in climates at a conſider- 


able diſtance from the equator, as in moſt parts 


of Europe. 2. Thoſe periodical winds, called 
monſoons, which in the Indian ſeas blow half a 
year one Way, and the other halt another. 3. 
Thoſe winds, which, on the coaſt of Guinea, in 


Africa, and on that part of Peru in South Ame- 
rica, blow almoſt always from the weſt. 4. Ihe 
ſea and land breezes, which, in hot countries, 


blow, generally from the ſea in the day-time, 


and from the land in the night, but which do 
not extend above two or three leagues from the 


ſhore. And 5. All thoſe ſtorms, hurricanes, 
whirlw inds, and irregularities w hich happen at 


different times and places. 


All common air is impregnated with a 
certain vivifying ſpirit or quality, which is 
neceſſary to continue the lives of animals; and 
this, in a gallon of air, 1s ſufficient for one 
man during the ſpace of a minute, and not 
much longer. This ſpirit in air is deſtroyed 
by paſſing through the lungs of animals; and 
henc e it is that an animal dies ſoon, aſter being 


put under a veſſel v hich admits no freſh air to 
come to it. 


This ſpirit 1 18 alſo in 9 alr w UL is in wa- 


ter, but requires a conſtant ſupply from the 
atmoſphere above; for fiſh dic when they are 


excluded from freſh air, as in a pond that is 


cloſely frozen over. And the littie eggs of in- 
ſects, if ſtopped up in a glaſs, will not produce 
their young, though aſſiſted by a kindly warmth ; 


neither will the leeds of eat grow, though 
n mixed 
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mixed with good earth, if they are incloſed in 
a glaſs, This enlivening quality in air is alfo 


| run fi 
mabl 


deſtroyed by the air's paſſing through fire, par- = 
ticularly charcoal fire, or the flame of ſulphur; 100 
and hence it is, that ſmoky chimnies muſt be 4865 
very unwholeſome, eſpecially if the rooms they clove 
are in be ſmall and cloſe. Air is alſo cor- ment 
rupted by remaining cloſely pent up in any ingre 
place for a conſiderable time; as in the holds de a 
of ſhips, in oil-ciſterns or wine, cellars, and in W 
deep pits or wells that have been long diſuſed I RFI 
and covered over. In all theſe the air is ſome- fal g 
times ſo much vitiated, as to prove inſtant WE efflu 
death to any animal that comes into it. The WF 1. 
corruption of this vivifying ſpirit in air ſeems We 3 
to be the real cauſe of epidemical diſcaſes, W .- 
and ſtill more of peſtilential and contagious W very 
_ diſorders. 8 e mat! 
It is well known, that the atmoſphere is the WM . fl 
common receptacle of all the exhalations and gag 
vapours that ariſe from different bodies; of the I har 
ſteam and ſmoke of things burnt or melted; 15 2 
dme fogs or vapours proceeding from damy frre, 
| watery places; and of the effluvia from ſul- and 
Phureous, nitrous, acid, and alkaline bodies. kin 
In a word, whatever may be called volatile, riſes Kc. 
in the air to greater or leſs heights according o or! 
its ſpecific gravity. When the effluvia, which nin: 
_ ariſe from acid and alkaline bodies, meet each froh 
other in the air, there will be a ſtrong conflict 1 5 
or fermentation between them; which will in 
ſometimes be ſo great as to produce a fire; ma 


and if the effluvia be combuſtible, the fire will 


NATURE OF THE ATMOSPHERE. 189 
run from one part to another, juſt as the inflam- 
mable matter happens to lic. 


That this will be the conſequence of two 


| ſuch ſubſtances coming in contact may be caſily 


proved by mixing an acid and an alkaline fluid 


together, as the ſpirit of nitre and the oil of 


cloves; upon the doing of which a ſudden fer- 
| ment, with a fine flame, will ariſe; and if the 


| ingredients be very pure and ſtrong, there will 


be a ſudden exploſion. _ 
Whoever conſiders the nature of fermenta. 


tion, will be at no loſs to account for the dread- 
| ful effects of thunder and lightning; for the 
elfluvia of ſulphurcous and nitrous bodies, and 


| others that riſe into the atmoſphere, will fer- 


| kill men and cattle, ſplit trees, walls, rocks, 


in which it was ſheathed; and money in a 
man's Pocket, without turing the pocket it- 


| ment with each other, and take fire, ſome- 
| times by the aſſiſtance of the ſun's heat, and 

| very often of themſelves. If the inflammable 
matter be thin and light, it will mount up in- 
to the higher regions of the air, where it will 
| flaſh without making any noiſe, or doing any _ 
harm; but if it be thick and heavy, it will 
ne near the ſurface of the carth, where taking 

| fire, it will explode with a ſurpriſing force; 

| and by its heat rarefy and drive away the air, 


| &c. and be accompanied with a terrible noiſe, 5 
or loud claps of thunder. The heat of light- 
ning appears to be of a quite different nature 
| from that of other fires; for it has been known 
to melt a ſword without hurting the ſcabbard 


ſelf; 


ricanes of wind, 
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ſelf; the reaſon of which ſeems to be, that, by 
its great ſubtilty, it eaſily paſſes through looks 
or ſoft bodies, and ſpends its force chiefly upon 
the hard ones. 

Much of the ſame kind with lightning are 
thoſe exploſions, called fulminating, or fire- 
damps, which ſometimes happen in mines; 
and are occaſioned by ſulphureous and nitrous, 
or rather oleaginous particles, riſing from the 
mine, and mixing with the air, where they 
will be ſet on fire by the lights which the 
workmen are obliged to make uſe of. Such 
air may be artificially produced in the folloy- 
ing manner: Exhauſt the receiver of an air- 
pump, and let the air into it through the flame 
of the oil of turpentine; then if you remoy: 
the cover of the receiver, and hold a candle to 
that air, it will take fire, and burn more or le; 
_ intenſely, according to the 7 of the oleagi- 
nous matter. 

When ſuch combuſtible matter, as we have 


now mentioned, kindles in the bowels of the 


carth, where there is little or no vent, it pro- 
duces earthquakes, and violent ſtorms and hur- 
© when it breaks forth into the 
Air. An artificial earthquake may be made 
thus: Take 20 or even 10 pounds of iron fl. 
ings, and as many of ſulphur; mix, work and 
_ temper the whole with a little water, fo as to 
forma maſs of the conſiſtence of a firm paſte. 
This, being buried three or four feet under 
ground, will, in 6 or 7 hours time, have 4 


prodigious | effect: the earth will Win to ke 
ble, 


ble, 
bur! 
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ble, crack and ſmoke, and fire and flame will 
burſt out. From this experiment we may form 
a very probable conjecture as to the cauſe of 
the eruptions of Mount tna, Veſuvius, and 
| other volcanos, theſe being, in all likelihood, 


| ſet on fire at firſt by the mixture of meralline 
and ſulphureous particles. 


N. B. Thunder and lightning, and even 


| earthquakes, have of late been attempted to be 
| ſolved upon very different principles, viz. thoſe 
| of electricity. It is probable, indeed, that the 


electric matter, which pervades all nature, and 


| particularly the atmoſphere and the body of the 


| carth, has a conſiderable ſhare in producing, 


though it be not the ſole cauſe of, theſc terrible 
— 5 


8 — r 
"_ 


SECT. III. 
of te T1DES. 


| Tide is that motion of the water 1n the 


tion to the Phyſics of the 3 expreſſes him 


| ſelf thus: „*The orb of the attracting power 
of the moon extends as far as the earth, and - 
draus the waters under the torrid zone, acting 1 8 
upon thoſe places where it is vertical; inſenſt- 


| bly, 


— 
— e . I. 


; ſeas and rivers, by which it is found re- 

1 ts to riſe and fall. The general cauſe of 
this motion of the water ſeems to have been 
| firſt diſcovered by Kepler, who, in his Introduce 
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the ſea,” 
Sir Iſaac Newton improved it, and wrote ſo 
fully and ſatisfactorily on the ſubject, as to 


| ſquare of thoſe diſtances ; 


192 THEORY OF THE TIDES. 


bly, indeed, on confined ſeas and bays, but 
ſenſibly on the ocean, whoſe beds are large, 
and whoſe waters have the liberty of reciproca- 
tion, that is, of riſing and falling.“ And, in 


his Lunar Aſtronomy, he ſays, * That the cauſy 


of the tides of the ſea appears to be the bodics 
of the ſun and moon drawing the waters of 
This hint being given, the immortal 


make it in a great meaſure his own, particularly 


by explaining the reaſon why the waters riſe on 


that ſide of the earth which is fartheſt from the 
moon, as well as on that which is neareſt to her, 


The ſubſtance of what he lays on this curious 
topic is as follows. 


The two great powers, that 1 all mat- 


ter, are gravity and attraction. By the former, 
all bodies tend towards the centre of the earth; 
and the caſe is no doubt the ſame in all other 
ſpheres or globes. 

moon and the earth, and 


By the latter, the ſun, the 
pr robably too the other 
planets, mutually draw or attract each other; 
but with forces, however, which gradually de- 


_ creaſe as the diſtances of the attracting bodics 


decreaſe, - and that too in Proportion to the 
in other words, at 


double the diſtance the power of attraction is 
four times leſs, at triple the diſtance it is nine 
times leſs, at qtadraplc the diſtance it is ſixteen 
times leſs, at five times the aiffance 1 it is $ twenty. 
five times leſs, CC, 
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Now, as the earth is attracted by the ſun 
and moon, therefore all the parts of the eartn 
will not gravitate towards its centre in the ſame 


manner as if thoſe parts were not affected by 
ſuch attractions. And it is evident, that, were 
the earth entirely free from ſuch actions of the 
| fun and moon, the ocean tending equally, on 
all ſides, towards its centre by the force of 
| gravity, would maintain a perfectly ſpherical 


| figure. But as the caſe is otherwiſe, the water 


| of the ocean muſt needs riſe higher in thoſe 


| places where the fun and moon diminiſh its 


| oravity, or where the ſun and moon have the 
| greateſt attraction. 1 


The moon, however, being by much the 


| neareſt of theſe two luminaries, will operate 


| as follows: Firſt upon the hemiſphere towards 
; eſt the moon, and therefore moſt attracted by 
| tendency to the centre) is leſs preſſed by gra- 


that hemiſphere, and conſequently the waters 
will there be the higheſt. Secondly, upon the 


| where the middle point being leaſt attracted by 
1 the moon (by reaſon of its being at the great- 


| eſt diſtance from her) is left behind, while all 
| the other parts, and even the centre itſelf, are 
more attracted towards her; from whence it 


| with the greateſt force in producing this riſe 
of the waters, or the ebbing and flowing of the 
| ſea; and its influence in this reſpect muſt be 
the moon; where the middle point being near- 


her (directly contrary to its natural gravity, or 


W vitation than any other part of the ſurface of 


| hemiſphere that is fartheſt from the moon; 


1 
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will follow, that the ſurface of the water at the 
middle of that hemiſphere will be higher, or 

more remote from the centre, than any other 

nz EEE 
On the other hand, thoſe parts of the earth, 
where the moon appears in the horizon, or is 
90 degrees diſtant from the Zenith and Nadir, 
will have the ebbs or loweſt waters. For, as 
the waters in the Zenith and Nadir riſe at the 
| Tame time, the waters in the neighbourhood 
will ruſh in towards them, in order to main- 
tain the equilibrium; and to ſupply the place 
of theſe laſt, others will move the ſame way, 
and fo on gradually, till the motion reaches to 
9o degrees diſtance, from the ſaid Zenith and 
Nadir; conſequently in thoſe places where the 
moon appears in the horizon, or which are 90 
degrees diſtant from the Zenith and Nadir, the 
waters will be the loweſt. on 
That part of the globe, therefore, which is 
_ neareſt to the moon, and that which is fartheſt 
from her, will naturally be the higheſt in their 
_ reſpective hemiſpheres; the former being really 
more elevated, and the latter leſs depreſſed, by 
the moon's attraction, than the adjacent parts: 
ſo that theſe two points may now be conceived 


as the ſummits of two oppoſite mountains of 
| water, or the whole globe may be ſupp 


oſed to 
be thrown into a ſpheroidical or oval figure, 
whoſe longeſt diameter, if produced, would 


” paſs through the moon, and its ſhorteſt be 


Where ſhe is in the horizon, or at 90 degrees 
_ diſtance. And as the moon ſeems to move 
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round the earth from eaſt to weſt, the longer 
diameter of the ſpheroid, following her mo- 
tion, will occaſion the two tides of flood and the 


two tides of ebb that happen in about 25 hours ; 
for that is the time nearly, which the moon takes 


up in moving from the meridian of any place 


to the ſame meridian again. * 
When the ſun and moon are in conjunction, 
or oppoſition, that is, at new or full moon, the 


| attraction of both theſe bodies acting upon the 
earth in the ſame direction, or in the ſame right 
line, their force is united to elevate the waters; 
| and conſequently then there will be ſpring-tides. 
| When the moon is in her quadratures, her at- 
traction acts in one direction, and the ſun's in a 
| quite contrary ; by which means they oppoſe or 
| counteract one another, the moon railing the 
| waters where the ſun depreſſes them, and vice 
| ver /a ; the conſequence of which 1 is, chat then 
there will be neap-tides. 
| Though the force by which che tides are 

| raiſed, 18 continually encreaſing from the time 

| of the moon's quadrature to her conjunction or 
| oppoſition, after which it gradually decreaſes 
till the next quadrature; yet the higheſt ſpring- 

| tide is not juſt at the new or full moon, but a 
day or two after; which may be eafily Ac _ 
| counted for thus: conceive vey tide as raiſed 


ES Note. T he Fee _ I moon EY up about 25 : 
. hours in moving from any one meridian to the ſame meri- 
dian again, is, that though in her daily courſe the ſeems 
to move round the earth from eaſt to weſt, yet ſhe really | 
: moves round 1 it from weſt to eaſt in the ſpace of a month. 


* 2 . by 


— 
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by a double force, viz. ſome part of the force 
that raiſed the laſt tide ſtill remaining, and 


— oy. 


THEORY OF THE TIDES. 


the force of a new impulſe. When both theſe 


together amount to more than the whole force 
which raiſed the laſt tide, the preſent tide muſt 


riſe higher than the preceding one did. Sup. 


poſe the remaining force to be always half the 


| __ Whole force of the laſt tide; ſuppoſe the new 


Impulſe, juſt at new or full moon, to be 18, 


| and the whole force, with which that tide i; 
raiſed, to be 28. Let the new impulſe of the 
new tide be but 17; then 17 + 14 (that is, 


half of 28) = 31: 
higher than the laſt. Let the new impulſe of Þ 
the next tide be but 16; then 16 + 15+ (that 
18, half of 31).= 315 
will riſe ſtill higher than the laſt did, though 


this tide will therefore riſe 


315: conſequently this tide 


the force of the attraction of the two lumina- 
ries, by which the tides are raiſed, is now con- 
ſiderably diminiſhed. For the ſame reaſon the 
deadeſt neap-tides will fall out, not preciſely at 
the moon's quarters, but ſome time after, 

If the two oppoſite protuberances or ſum- 


mits of the two mountains of water, we have 


mentioned above, were always exactly at the 


poles of the earth, there would be no riſing 


and falling of the waters by means of the 


earth's rotation round its axis, or no tides a! 


all, becauſe at the poles the earth has no rota- 


tory motion round its axis; and in this caſe ! 
would conſtantly be high water at the poles, 


and low water at the Equator. On the othe! 


hand, when theſe two ſummits are fartheſt from 


mit 
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| the poles, that 1s, upon the Equator, the riſe 
| and fall of the waters, by means of the earth's 


| rotation, will be the greateſt ; for the two ſum- 


| mits then deſcribing a great circle of the globe 


in the ſame time they uſed to defcribe a leſſer 
circle parallel to the Equator, will conſequently 


move with greater rapidity, and being daſked 
| againſt the ſhores with greater force, will for 


| that reaſon riſe the higher. 


In general, therefore, it may be wad down 
| as a maxim that the nearer any place is to the 
| Equator, the rife and fall of the waters will be 


the greater; and the nearer it is to the poles, 
| the riſe and fall will be the leſs. And as the 
riſe of the water is owing to the joint influence 
of the ſun and moon, it naturally follows, that 


| when theſe two luminaries are in conjunction 
or oppoſition, in or near the equinoctial, as in 

| March and September, the ſpring-tides muſt 

| riſe higher, (the ſummits of che two mountains 
being then upon the Equator) than when they 


| are in conjunction or oppoſition in the tropics, 


| as in June and December; and, for the very 
| fame reaſon, the neap-tides are weaker in the 


| two former months than they are in the latter. 


| Yet, though the higheſt tides happen at the 
| equinoxes, they do not fall exactly on the equi- 
| noctial days, but ſome time before the vernal, 
and ſome time after the autumnal equinox, viz. 
in February and October; the reaſon of which 
is, that the ſun being nearer the earth in the 


winter months than he is in the ſummer ones, 


„ his 


5 


n 5 
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his attractive power muſt conſequently he 
ſtronger in the former than it is in the latter. 
It is equally certain from what has been ſaid, 
that the greater the moon's meridian altitude is 
in any place, the greater will be thoſe tides 


which happen when ſhe is above the horizon; 


and the greater her meridian depreſſion is, the 
greater will be thoſe tides which happen when 
the is below the horizon. Moreover, the ſum- 
mer day, and the winter night tides have a 


0 . tendency to be the higheſt, becauſe the ſun's ſum. 


mer altitude, and his winter depreſſion, are the 
greateſt; but this 1s more particularly the caſe 
When the moon has north declination in ſum. 
mer, and ſouth declination in winter. | 

All the phœnomena, hitherto explained, would 
exactly take place, were the whole ſurface of 
the earth covered with water. But as it is not, 
and as the natural courſe of the tides from eaſt 


do welt is interrupted by large continents, and 


by an infinite number of iſlands, there conſe. 
_ quently muſt ariſe, in many places near the 
land, a great variety of other appearances be- 
ſide thoſe I have mentioned. Theſe appear- 
ances, therefore, will require a particular ſolu. 
tion; and in this we mult attend to the fitua- 


tion of ſhores, ſtraits, ſhoals, winds, and many 


_ Other things which help to produce them. 


Pos inſtance; as the ſea has no viſible paſ- 


ſage between Europe and Africa, let them be 

| ſuppoſed to be one continent, extending from 
72 degrees north to 34 degrees ſouth latitude: 
the middle between theſe two would be in bs 
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paſſage up the river; from thence paſſing. over 


the Wellbank into Yarmouth-road, it makes 
high water there a little after 8, but not in the = 
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titude 19 degrees north, near Cape Blanco on 
the weſt coaſt of Africa. But it is impoſſible 
| that the tide ſhould flow to the weſtward upon 
| the weſtern coaſt of Africa, becauſe the conti- 
nent for above 50 degrees, both northward and 
| ſouthward, bounds the Atlantic ocean on the 
| caft, and prevents the direct paſſage of the tide 
either from the Indian or the Pacific ocean into 
it: therefore, if any regular tide, occaſioned by 
| the motion of the ſea, from eaſt to weſt, ſhould 
reach Cape Blanco, it muſt come either from 
| the north of Europe ſouthward, or from the 
| ſouth of Africa northward, to the ſaid latitude 
upon the welt coaſt of Africa. And this theory 
is perſectly agreeable to fact and experience; 
for it is well known, that the tide flows ſouth- 
ward along the weſt coaſt of Norway, from the 
north cape to the Naze, or entrance of the Bal- 
tic ſea, and ſo proceeds to the ſouthward along 
the eaſt coaſt of Great Britain, and in its paf- 
| ſage ſupplies all the harbours in thoſe parts 
| with the tide one after another, the coaſt of 
Scotland having the tide firſt, as lying fartheſt 
to the northward. Thus, on the days of the 
full, or change, it is high water at Aberdeen 
45 minutes after 12; but at Tinmouth Bar, the 
| ſame day, not till three o'clock. From thence, 
rolling to the ſouthward, it makes high water 
at the Spurn a little after 5; but not till 6 at 
Hull, by reaſon of the time required for its 
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paier till 9; and it requires near an hour more 


to make high water at Yarmouth town: in the 
mean time continuing its courſe to the ſouth- 
ward, it makes high water at Harwich at half 
paſt 10, at the Nore at 12, at Graveſend at half 
_ paſt 1, and at London at 3 o'clock. Thus it 
appears, that the ſame tide, which produces 
high water at Tinmouth Bar at 3 o'clock in the 
morning, does not produce high water at Lon- 
don till 3 in the afternoon. 
While the tide, or high water, is hue glid- 
Ing to the ſouthward along the eaſt coaſt of 
: imd, it alſo flows to the ſouthward along 
the weſt coaſts of Scotland and Ireland, and a 
branch of it falls into St. George's Channel, the 
flood running up north-eaſt, as may be natu- 
rally inferred from its being high water at 
Waterford above three hours before it is high 


water at Dublin, or thereabouts, on that coaſt; 


and it Is three quarters of an hour cbb at 
Dublin before it is high water at the Iſle of 


e Man. 


But, not to Sls out this article to too great 
A length, I ſhall content myſelf with obſerving, 


that the tide flows to the ſouthward from the 


coaſt of Ireland, and in its paſſage a branch of 


itt falls into the En gliſh Channel between the 


Lizard and 5 this progreſs of the tide 
to the ſouthward may eafily be proved by its 
being high water on the day of the full fs 


changes at Cape Clear a little after 4 o'clock, 


and at Uſhant about 6, and at the Lizard after 
T” The Lizard and Uchant "ny" PP at 
„ ale 
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called the chaps of the Englith Channel, be- 
tween which the tide flows to the eaſtward 
| along the coaſts of England and France, till it 
comes to the Goodwin or Galloper, where it 
meets the tide above mentioned, which flows 
to the ſouthward along the eaſtern coaſt of 
England; and the meeting of theſe two tides 
contributes very much towards ſending a pow- 
erful tide up the river Thames to London. 
And when the natural courſe of theſe two tides 
has been interrupted by a ſudden change of the 
| wind, by which means that tide was accelerated 
| which had before been retarded, and that driven 
| back which was before hurried in by the wind, 
it has been known to occaſion high water twice 
in 3 or 4 hours, which by thoſe who did not 


underſtand this natural cauſe, has been looked = : 


upon as a prodigy. 
I it ſhould be ld, that this cometh of the 
| tides eaſt, or eaſt-north-eaſt, up the channel, is 
| inconſiſtent with the theory which ſuppoſes 
them to move from eaſt to weſt, the anſwer is 
| obvious. Though in the main ocean, where the 


& tides meet with no obſtruction, they regularly 


| follow the influence of the ſun and moon in 
moving from eaſt to weſt, yet in rivers, chan- 
| nels, and even in narrow ſeas, they ſometimes 
move towards the north, the ſouth, or even to- 
| wards the eaſt, according as the waters in me 
| neighbourhood are higher or lower. 
| This will be eaſily underſtood by any one, 
who 18 rTyſaciently acquainted with hydroſtaticks | 
1 5 . 


nutes. 
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to know, that water, if not counteracted by ſome 
OP power, always endeavours to come to a 
evel. . 
ln) bere are no tides in lakes, becauſe they are 
generally ſo ſmall, that when the moon is ver- 
tical ſhe attracts every part of them alike, and 
as all the water is thus rendered equally light, 
no part of it can riſe higher than another. To 
the ſame caule it is ſuppoſed to be owing, that 
the Mediterranean and Baltic ſeas have no tides, 
at leaſt no very perceptible ones; though a 
different reaſon is ſometimes aſſigned for this 
 phcoenomenon, and that is, that the inlets, by 
which theſe ſeas communicate with the occan, 


are ſo ſmall, as not to be capable, in the ſpace 


of a few hours, to receive or diſcharge a ſuffi 


cient quantity of water to raiſe or ſink their 


ſurfaces conſiderably. The time of high wa. 
ter, in any place, happens about the ſame hour 
after a period of 15 days nearly, which is the 
interval between one ſpring-tide and another; 
and during that period the time of high wa- 
ter happens every day later by about 48 mi- 


We ſhall conclude this account of the tides 
with a few words concerning the ſaltneſs and 
depth of the ſea. Dr. Halley has aſſigned the 


maoſt probable cauſe of its ſaltneſs. He ſays, 


_ that all the lakes in the world, properly ſo 
called, are found to be ſalt; ſome more, ſome 
leſs than the ocean, which in the preſent calc 
may alſo be conſidered as a lake; ſince by that 
% ro El YEE ol de en eee 211.2. 00 
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term is meant nothing more than ſuch ſtand- 


ing waters as perpetually receive rivers run- 
ning into them, and have no exit or evacuation, 


but what is exhaled by heat. And having 


given us a liſt of the moſt remarkable lakes, 


he ſuppoſes, that as all thoſe lakes receive 


rivers, and none of them have any diſcharge 
but by exhalation, fo it will be neceſſary, that 
their waters riſe till ſuch time as their ſurfaces 
are ſufficiently extended to make them exhale 


in vapour as much water as is poured in by 


the rivers. But the vapours thus exhaled are 
perfectly freſh; ſo that the ſaline particles, that 
are brought in by the rivers, remain behind, 
while the freſh ones only evaporate; and hence 
it is evident, that the ſalt in the lakes will be 
continually augmented, and the water grow 
falter and ſalter. But in lakes where the water 
runs off as faſt as the freſh water rivers pour in, 
the ſaline particles can never be accumulated to 
| any conſiderable degree. Now if this be the 
true cauſe of the ſaltneſs of lakes, it is not im 
probable that it may likewiſe be the reaſon of 


| r ene nin fs 
That exhalations from ſea water are perfectly 


freſh, is proved by a variety of experiments; 
conſequently all rain, hail, and ſnow is freſh, 


| and ſo muſt the rivers be that originate from 


| or are ſupplied by them. Rain water, juſt fallen, 
is ſuppoſed to be the pureſt and lighteſt of all 
Vaters with regard to earthy particles; and as 


it is reckoned to be ef the ſame kind wherever 


2 xe *: 
C 2 
* ob 
* „ 
8 
e 


204 Tus SALTNESS axy DEPTH or Th SEA, 


it falls, philoſophers have choſen it to be the 
meaſure, with which the weight of all other 
bodies is beſt compared. After all, there is 


no vater perfectly pure; for even this rain 
water abounds with the eggs of many very 
ſmall animals, which, floating in the atmo- 


ſphere, are brought by the rain to the earth. 


The water of ſprings and rivers is generally 


impregnated with the particles of earths, falts, 
ſulphurs, minerals, &c. which the water is 
| ſtrained through, or runs over; and is, for that 
_ reaſon, ſomewhat heavier than rain water, 


though not ſo heavy as ſea water, on account of 

the quantity of ſalt with which the latter is im- 

„ SE ee 
| The depth of water in the ſea is various. 
In many places its bottom may be found by a 
piece of lead tied to the end of a long line, 


and even the nature of its bottom aſcertained 
buy filling the lower end of the lead with tal- 


low, by which means it will bring up, ſticking 
to it, ſome of the looſe particles from the bot- 
tom of the ſea, and thereby ſhew the nature 


of that bottom, whether it beſand, gravel, ſhells, 


| mud, &c. And though in many places no 
bottom can be found by ſounding, or letting 


down the lead, it muſt not thence be inferred 


that the ſea has no bottom. It has been con- 


© jectured, with great probability, that the depths 
= ot the ſea, and the heights of the land above 
the ſurface of the ſea, are not very different. 


Now it is well known, that there is no land, 
1 
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or ſummit of a mountain, more than three or 
four miles in perpendicular height above the 
level of the ſea; therefore it may be ſuppoſed, $ 
that the ſea is not much more than three or 
four miles deep in any part; and could an | 
exact repreſentation be given of the depths of 


the ſea in different places, it would probably 
appear, that it has much the ſame irregularity 
in its bottom, a as the land has in its ſurface. 
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s E 0 T. 1. 
4 SHORT SYSTEM of CHRONOLOGY. 
(HRONOLOGY, or the doctrine of time, 


is intimately connected with the uſe of the 


PE globes, inaſmuch as many of the problems re- 


quire a perſon to he thoroughly acquainted 
with the nature of years, months, and days; 


and alſo as both the Julian and Gregorian ca- 
lendars, or (as they are commonly called) the 

Old and New Stile, are inſcribed upon the Ho- 
rizons of many globes, and therefore ought to 


8 8 in all books that treat of their 
3 uſe. _ 


Time is divided into days, hours, weeks 


months, and years. Days are either natural 
or artificial, A natural day is the time that 


paſſes while the ſun goes from any meridian 


till he returns to it again; or, to ſpeak more 


properly, while the earth revolves round its 
axis. An artificial day is the time between the 


| ſun's riſing and ſetting; to which is oppoſed 
the night, that is, the time the ſun is hid un- 


der the Horizon. The natural day is divided 


into 24 hours, each hour into 60 minutes, each 
minute into 60 ſeconds, each ſecond into 60 
thirds, &c. The artificial days are always un- 
__ equal to all the inhabitants that are not under 
the Equator, except when the ſun is in the 
cquinoctial points v and , which happens 
about the 21ſt of March, and the 22d of Sep- 


tember; : 
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tember; at thoſe times the ſun riſes and ſets at 


fix, to all the inhabitants of the earth. 


All nations do not begin their day and 
reckon their hours alike. In Great Britain, 
France, and Spain, and in moſt other countries 
in Europe, the day is reckoned to begin at 
midnight, from whence is counted 12 hours 
till noon, then 12 hours more till next mid- 


night, which makes a natural day. Yet, even 


in thoſe countries, the aſtronomers commonly 
begin their day at noon, and ſo reckon 24 


hours till next noon, and not twice twelve, 


according to the vulgar computation. The. 
Babylonians began their day at ſun-riſing, and 
reckoned 24 hours till he roſe again. This 


way of computation we call the Babyloniſh 


hours. In ſeveral parts of Germany, they 
count their hours from ſun-ſetting, calling the 
firſt hour after the ſun has ſer, the firſt hour, 


&c. till he ſets the next day, which they call 


the 24th hour. Theſe are commonly called 


the Italian hours. According to both theſe _ 
ways of computation, their hours are either a 
little greater or leſs than the 2 part of a na- 


tural day, in proportion as the ſun riſes or ſets. 
ſooner or later in the ſucceeding days. They. 


have alſo this inconvenience, that their mid- 
day and midnight happen on different hours, 


according to the ſeaſons of the year. The 
Jews and Romans formerly divided the arti- 
ficial days and nights, each into 12 equal parts: 


theſe are termed the Jewiſh hours, and are of 


different lengths according to the ſeaſons of 
aan.” 


ſhorter. 


of the week; 
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the year; a Jewiſh day-hour in ſummer being 
longer than one in winter, and night-hour 
This method of computing time is 


now in uſe among the Turks, and the hours 


are ſtiled the firſt, ſecond, third, &c. hour of 
the day or night; 


ſo that mid- day always falls 
on the ſixth hour of the day. 

There is nothing in nature that ſuggeſts the 
idea of dividing time into weeks; ſo that a week 


ſeems to be merely a civil or rather a religious 
Inſtitution, as among all nations, that have any 
notion of religion, one day in ſeven is ſet apart 

for public worſhip. | 

ans obſerve Sunday, or the firſt day of the week; 

the Jews obſerved Saturday, or the ſeventh day 
and the Turks perform their re- 
ligious ceremonies on Friday. x 
A month is properly that ſpace of time 
which is meaſured by the moon in her courſe 
round the earth. A lunar month is either pe- 
riodical or ſynodical. 


For this purpoſe Chriſti- 


A periodical month 1s 
the time which the moon takes up in perform- 


ing her courſe from one point in the ecliptic 
till ſhe returns to it again, which is 27 days, 7 
hours, 43 minutes, 4 45“ and a ſynodical 


month, or (as it is ſometimes called) a luna- 


tion, is the time betwixt one new moon and 
the next new moon, which is 29 days, 12 hours, 
44 2/53“. Therefore, though in the ſpace of a 
year the moon performs 13 revolutions round the 
earth, or completes 13 periodical months, and 
= 10days over ; yet there are but twelve lunations, 
== Hnodical months, and eleven days over, in a 
= year. 
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year. There is a third kind of month, dif- 
ferent from both the former: it is called the 
civil month, and conſiſts of a certain number 
of days, either more or fewer, according to the 
laws and cuſtoms of the country where ſuch 
months are obſerved. 1 

The completeſt period of time is a year, in 
which all the ſeaſons return in ſucceſſion, and 
begin anew. A year is either aſtronomical or 
civil. An aſtronomical year again is either 
ſiderial or tropical. The ſiderial year is the 
ſpace of time that paſſes while the ſun goes 
from any fixed ſtar to the ſame again. It con- 
lifts of 365 days, 6 hours, 9“ 14”. The tropical 
year is the ſpace of time that paſſes while the 
ſun goes from either tropic, or from any point 

of the ecliptic, to the ſame again. This is 

ſomewhat ſhort of the {ſiderial year, becauſe 
| every point of the ecliptic gocs backwards 
about go ſeconds of a degree in a year, (owing 
| to what is uſually called the preceſſion of the 
| equinoxes) thereby meeting the fun, as it were; 
| which makes the ſun return to the ſame point 
of the ecliptic, about 20 minutes of time be- 
fore he arrives at the ſame fixed ſtar from 
| which he ſet out the preceding year. The tro- 
| pical year, therefore, is ſhorter than the ſiderial 
| year, and conliſts of 365 days, 5 hours, 48' 57“. 
| The civil year is the ſame with the political, 
and is that which is eſtabliſhed by the laws of 
any particular country. 
Days, months, and years, however, were all 
of them originally very imperfect, as — | 
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from very groſs obſervations; and indeed aſtro- 
nomyp, in its infant ſtate, afforded no better 
means of computation. Nay, the year, as 
inſtituted by Romulus, the founder of Rome, 
conſiſted but of ten months, beginning with 
the month of March; but as this was ſhort of 


the ſun's period by two months, theſe were 


| afterwards added by his ſucceſſor, Numa Pom- 


5 pilius, and were called January and February. 


By theſe means the Roman year conſiſted of 
12 months. But the months of this year be- 
ing lunations, or lunar ſynodical months, of 
292 days each, this civil lunar year conſiſted 
but of 354 days; but as the ſun, in revolving 
once through the ecliptic, was found, in pro- 


_ ceſs of time, to take up 365 days, or 11 days 


more than the lunar year, theſe were added to 
it by the emperor Julius Cæſar, and on that 
account it was called the Julian year. The 11 
days added, to render the lunar equal to the 
ſolar year, t the Greeks called Epagomence, and 
hence their modern name epad7s. 

hut the year thus conſtituted by Julius Cæſar, 


: of 365 days, was obſerved by the aſtronomers 


of that age to be about fix hours ſhorter than 


the time the ſun took up in running through 
the ecliptic. The emperor, therefore, ordered, i 


that every fourth year ſhould conſiſt of 366 
days, in order that the ſeaſons of the year 
might be always fixed to the ſame parts of the 


calendar, and the feaſts and faſts be thereby 
rendered certain and invariable. This he did 
as Tanpiſex Maximus, or * Hien Prieſt in the 
0 Roman 
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Roman hierarchy. This odd day was in every 
fourth year added to the 24th of February. 
And, according to the Roman way of reckon- 
ing, was the Dies ſextus ame kalendas Martii, 
or the ſixth day before the firſt of March; fo 
that there being then is /extus dies, or two ſixth 
| days, gave occaſion for that year to be called 
| Annus Biſſextilis, or Biſſextile year, which we 
now commonly call Leap-year. 

In order to know whether any particular 
year be Leap-year or not, divide it by 4, and 
| the remainder, if there be any, ſhews how 
| many years it is ſince Leap-year; and, if there 
be none, then it is Leap- year. Or you may 
| omit the hundreds and thouſands, and di- 
vide only the units and tens by 4, and the 
| reſult will be the ſame. Example: Divide 
1792 by 4, the remander is o; or divide only 
92 by 4, the remainder is likewiſe o; conſe. 
| quently 1792 is Leap-year, Divide 1793 by 
4, the remainder is 1; or divide only 93 by 4: 
the remainder is likewiſe 1; conſequently 1793 g 
is the firſt year after Leap-year. 5 
Six hours, however, were afterwards found | 
to be too much by 11 minutes, 3 ſeconds, for 


ſo much does the ſolar or tropical year want g 
of 365 days, 6 hours. By the addition, there= _ 
fore, of ſix whole hours, the ſun each year 


began his courſe, or entered the firſt ſign of 
| the eclpitic 11' 3“ before the preceding year | 
= was ended, This preceſſion of the ſun, as it 
may be called, or, as it is uſually termed, of 

. the equinoxes, amounts to one whole day in 


7 131 
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131 years. From Julius Cæſar to the Council 
of Nice, A. D. 325, was about 375 years. At 
that time the vernal equinox fell upon the 2iſt 
of March, and conſequently every 131 years 
after, the equinox muſt anticipate one whole 
day; therefore the ſeaſons of the year, and 
| feſtivals of the church, muſt be rendered 
| moveable, and in time go retrograde through 
the whole calendar. - This foon alarmed the 

fathers of the primitive church, whoſe know. 

ledge, or rather whoſe ignorance, of aſtro. 
nomy never ſuffered them to ſuſpect any ſuch 
thing: and as Eaſter (the principal feaſt) had 


been fixed to the Sunday which was the firſt 


| after the new moon that happened next after I 
the 21ſt of March, or vernal equinox, they 


KG faw with concern the unſtable condition of 


their rubric; and in the time of Pope Gregory 
XIII. this grievance had grown to ſo great a 
height, that the ſa:d equinox, and Eaſter of 
courſe, had anticipated the time to whieh the 
fathers of the Nicene council ſuppoſed ey had 
fixed it, no leſs than 10 days. 
This Pope, therefore, convened a council 4 
the beſt aſtronomers of chat age, and after a 
minute examination of the matter, it was or- 
dained, that ten days ſhould be taken from the 
month of October in 1582, by reckoning the 


Fzth day as the reth. And to prevent the re- 
greſs of the cquinoxes for the future, and con- 


= year, which 1 in the 3 alian account was a bw” 


ſequently any irregularity in the calendar, it 
nas further ordained, that every hundredth 
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year, ſhould in this be only a common year, 
and conſiſt but of 365 days; but as that was 

too much, every four hundredth year was to 
remain a Leap-year or Biſſextile. This re- 
formation of the calendar is called the Grego- 


rian account, or New Stile; and according to 


this ſtile was the calandar rectified in England 
in 1752, by throwing out 11 days in the month 
of September, as from the Council of Nice to 
that year 1427 years had elapſed; and, beſides, 
the beginning of the civil year was fixed to the 
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_ Menſuration of Superfices and ſolid Bodies, &c, ſeveral valuable and 
approved Receipts, &c. &e. Price 28. 60d, © 
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vi. | The YOUTH's FAMILIAR GUIDE to TRADE and 
COMMERCE, as it is now actually praQtiſed by the moſt eminent 
Merchants; containing every thing neceflary to be known for car- 
rying on any branch of buſineſs with pleaſure and profit. The whole 
laid down in ſo plain and familiar a manner, as to render it eaſy to 
the N . Price 28. ow bound. 


vn. A New GRAMMAR of the ENGLISH LANGUAGE, or 
an caſy Introduction to the Art of ſpeaking and writing Engliſh 
with propriety and correctneſs, The whole laid down in the moſt _ 
plain and familiar manner, and calculated for the uſe, not only of 
{chools, but of private gentlemen. Price Is. 6d. Wand. 


vm. The READY RECKONER, or Trader's Moſt Uſeful 
Aſſiſtant in buying and ſelling all ſorts of commodities either whole- 
= ſale or retail; ſhew*. at one view the amount or value of any num— 
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ber or quantity of or merchandize, from one farthing to 2086. 
either by the long or «= endred, half hundred, or quarter, pound 
or e ell, 9955 Ke. „ IE IBL 6d. bound. 

LED 


IX. The YOUNG ALGEBRAIST's COMPANION, cr a new 
and eaſy Guide to Algebra. Price 358. 0d. bound. 


KX. The UNIVERSAL SPELLING- BOOK, which far exceeds 
” every other book in inſtructing children in their native tongue with | 
eaſe and diſpatch; interſperſed with many moral ſtories, leſtons, &c, _ 
an eaſy Engliſh Grammar, and ny . articles uſetul and re- 
E- quiſite. Price Ls. bound. | | CE, 


i. READING MADE PERFECTLY EASY : Being 3 an o Intro» 5 
_ duction to the Univerſal . e Price Gd. | 


XII. The e L E TT ER. WRITER, a moſt uſeful and en- 

tertaining Inſtructor for Young Perſons; containing Letters on al- 
Z moſt every ſubje&, whether bulineſs or pleaſure, and happily caleu- 
lated to form the judgment, and render the epiſtolary writings of the 
5 ae generation at once elegant, correct, and . Price 
5 25. neatly, | bound. Fes | 0 


5 XIII. 45 INTRODUCTION to TS China of the ANTI- 
F- | QUITIES of ROML, for the uſe of Schools : Upon the plan of 
# "Dr. Turner's New and Eaſy Introduction to Geography, and bis | 
A {Eaſy Introauction t to the Arts and enen Price „ 
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Fe Alſo juſt publiſhed, and to be had as aforeſaid, ” 


XIV. A proper Preſent for young gentlemen and ladies; corrected 
improved, and conſiderably enlarged, for the uſe of ſchools; — The 
POLITE PRECEPTOR; or a Collection of Entertaining ani In- 
ſtructive Eſſays, ſelected from the beſt Engliſh writers, and ar- 
ranged in the moſt natural order; with a view to inſpire into the 
minds of youth the love of virtue, and the principles of true taſte ang 


_ juſt reaſoning. The fourth Edition. Price 3s. 6d. bound. 


XV. The POETICAL PRECEPTOR, or a collection of ſclea 
Pieces of Poetry, extracted from the works of the moſt eminent 
_ Engliſh Poets. The fifth Edition. Corrected, improved, and en- 
riched with the addition of many new pieces. Price 3s. 6d. 


XVI. A proper Companion for the Polite and Poetical Prec- 
The HISTORICAL, PRECEPTOR ; or a Collection of Ent 
ing and Inſtructive Paſſages, ſelected from the works of t 
Hiſtorians, by the Editor of the Polite and Poetical Pre: 
Price 3s. 6d, bound. e e Mu at „„ 


XVII. A Compl:*: HISTORY of ENGLAND, by Queſtion and 
Anſwer, from the Invaſion of Julius Cæſar, to the beginning of the 
_ year 1788: Extracted from the moſt celebrated Engliſh Hiſtorians, 
particularly Rapin, 'Tindal, Hume, and Smollett; and calculated for 
the inſtruction and entertainment of the youth of both ſexes, (adorned 
_ with Cuts expreſſive of the principal events.) The fourth Edition. 
Corrected, improved, and conſiderably enlarged, Price 3s. 64, 
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